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TRICYCLIC INDOLE DERIVATIVES AND THEIR USE IN THE TREATMENT OF ALZHEIMER') 

DISEASE 



The present invention relates to novel hydroxyethylamine compounds having Asp2 (p- 
5 secretase, BACE1 or Memapsin) inhibitory activity, processes for their preparation, to 
compositions containing them and to their use in the treatment of diseases characterised 
by elevated p- amyloid levels or p-amylold deposits, particularly Alzheimer's disease. 

Alzheimer's disease Is a degenerative brain disorder in which extracellular deposition of 
10 Ap in the fomi of senile plaques represents a key pathological hallmark of the disease 
(Selkoe. D. J. (2001) Physiological Reviews 81: 741-766). The presence of senile 
plaques is accompanied by a prominent inflammatory response and neuronal loss, p- 
amyloid (Ap) exists in soluble and insoluble, fibrillar forms and a specific fibrillar fomi has 
been identified as the predominant neurotoxic species (Vassar. R. and Citron, M. (2000) 
15 Neuron 27: 41 9-422). In addition it has been reported that dementia correlates more 
closely with the levels of soluble amyloid rather than plaque burden (Naslund. J. etal 
(2000) J. Am. Med. Assoc. 12: 1571-1577; Younkin. S. (2001) Nat. Med. 1: 8-19). Ap is 
known to be produced through the cleavage of the beta amyloid precursor protein (also 
known as APP) by an aspartyl protease enzyme known as Asp2 (also known as p- 
20 secretase. BACE1 or Memapsin) (De Strooper. B. and Konig. G. (1999) Nature 402- 
471-472). 



Therefore. It has been proposed that inhibition of the Asp2 enzyme would reduce the 
level of APP processing and consequently reduce the levels of Ap peptides found within 
25 the brain. Therefore, it is also thought that inhibition of the Asp2 enzyme would be an 
effective therapeutic target in the treatment of Alzheimer's disease. 

APP Is cleaved by a variety of proteolytic enzymes (De Strooper. B. and Konig. G. 
(1999) Nature 402: 471-472). The key enzymes In the amyloidogenic pathway are Asp2 

30 (p-secretase) and y-secretase both of which are aspartic proteinases and cleavage of 
APP by these enzymes generates Ap. The non-amyloidogenic. a-secretase pathway, 
which precludes Ap formation, has been shown to be catalysed by a number of 
proteinases, the best candidate being ADAM10. a disintegrin and metalloproteinase. 
Aspl has been claimed to show both a- and p-secretase activity in vitro. The pattern of 

35 expression of Aspl and Asp2 are quite different, Asp2 Is most highly expressed in the 
pancreas and brain while Aspl expression occure In many other peripheral tissues. The 
Asp2 knockout mouse indicates that lack of Asp2 abolished Ap production and also 
shows that in this animal model endogenous Aspl cannot substitute for the Asp2 
deficiency (Luo, Y. etal. (2001) Nat Neurosci. 4: 231-232; Cai, H. et. at. (2001) Nat 

40 Neurosci. 4: 233-234; Roberds. S. L. etal. (2001) Hum. Mol. Genet. 10: 1317-1324) 
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For an agent to be therapeutically useful in the treatment of Alzheimer's disease it is 
preferable that said agent is a potent inhibitor of the Asp2 enzyme, but should ideally 
also be selective for Asp2 over other enzymes of the aspartyl proteinase family e g 
Cathepsin D (Connor, G. E. (1998) Cathepsin D In Handbook of Proteolytic Enemies 
5 Ban-ett. A. J., Rawlings. N. D.. & Woesner, J. F. (Eds) Academic Press London. pp828- 
836). 

wo 01/70672. WO 02/02512. WO 02/02505 and WO 02/02506 (Elan Pharmaceuticals 
Inc.) descnbe a series of hydroxyethylamine compounds having p-secretase activity 
10 which are implicated to be useful in the treatment of Alzheimer's disease. 

We have found a novel series of compounds which are potent Inhibitors of the Asp2 
enzyme, thereby indicating the potential for these compounds to be effective in the 
treatment of disease characterised by elevated p-amyloid levels or p-amyloid deposits 
15 such as Alzheimer's disease. h . 



20 



. according to a first aspect of the present invention we provide a compound of 
Jia (I): 



Thus 

fonnula (I): 




wherein 



(I) 



and R^ independently represent C,^ alkyl. C,^ alkenyl. halogen, alkoxy. amino, 
cyano or hydroxy; 

25 m and n independently represent 0. 1 or 2; 
p represents 1 or 2; 

A-B represents -NR^-SOz- or -NR^CO-; 

R« represents hydrogen. C,^ alkyl. Ca-a alkenyl. Ca^ alkynyl, Ca^ cycloalkyi. aryl. 
heteroaryl. arylC^e alkyl-. heteroaryl^e alkyl-. arv\C^ cycloalkyi- or heteroarylCa^ 
30 cycloalkyi-; ' ^ 

X-Y-2 represents -N-CR^=CR°-; 

R^ represents hydrogen. C,^ alkyl or C3.8 cycloalkyi; 

R^ represents hydrogen. C,^ alkyl. C« cycloalkyi. aryl. heteroaryl. arylC,.e alkyl- 
heteroaiylCi.e alkyl-. arylCa^a cycloalkyi-. heteroarylC3.8 cycloalkyi-. -COOR^° -OR^° 

35 :CONR-R- ^o.NR-R1^-COC..alkylor-SOaC,.alkyl(whereinR-and'R" ' 
independently represent hydrogen, alkyl or C3.8 cycloalkyi); 
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represents optionally substituted alkyl. C2-6 alkenyl. Cz^ alkynyl. -Ci^ alkyl-Ca^ 
cycloalkyi, -Ci^ alkyl-aryl, -C,^ alkyi-heteroaryl or-Ci^ alkyl-ineterocyciyl; 
R* represents hydrogen, optionally substituted d.io alkyl, Cz^ alkynyl. -C^ cycloalkyi, - 
C^cycloalkenyl, aryl, heteroaryl, heterocyclyl, -C,^ alkyl-Cam cycloalkyi, -Ca^ cycloalkyl- 
aryl. -heterocyclyl-aryl, -Ci^ alkyl-aryl-heteroaryl. -C(R^R'»)-CONH-Ci^ alkyl, -C(R^R'')- 
CONH-Ca^ cycloalkyi. -C,^ alkyl-S-Ci^ alkyl. -Ci^ alkyl-NR'^R'*, -C(R^R'')-Ci.e alkyl, - 
C(R^R'')-aryl. -C{R^R'')-heteroaryl, -C(R^R'')-heteroaryl-heteroaryl. -C(R^R'')-Ci^ alkyl- 
aryl. -CCR^R^^Ci^ alkyi-heteroaryl. -CCR^R^Ci^ alkyl-heterocyclyl. -d^ alkyl-0-Ci^ 
alkyl-aryl. -C,^ alkyl-0-Ci^ alkyi-heteroaryl or -C,^ alkyl-O-C,^ alkyl-heterocyclyl; 
R^ and R" independently represent hydrogen, alkyl. Cz^ alkenyl. Cz^ alkynyl or Cj^ 
cycloalkyi. or R^ and R" together with the carbon atom to which they are attached may 
fomn 3 cycloalkyi or heterocyclyl groups 

R!" and R"* independently represent hydrogen, Ci^ alkyl. C2-6 alkenyl, Cj^ alkynyl. 
cycloalkyi or R'= and R'' together with the nitrogen atom to which they are attached may 
fomi a nitrogen containing heterocyclyl group; 

wherein said aryl, heteroaryl or heterocyclyl groups of R'-R«, R»and R^-R^may be 
optionally substituted by one or more (eg. 1 to 5) alkyl. halogen. haloCi^ alkyl, 
haloCi^ alkoxy. 0x0. alkoxy. Ca-e alkynyl, Cz^ alkenyl, amino, cyano. nitro - 
NR^COR^. -CONR^R23 -SO^R'^ -SOaNR^R^3 .cqor^, -C,^ alkyl-NR^R^ (wherein 
R and R^^ independently represent hydrogen, alkyl or C« cycloalkyi), -Ci^ alkyl-O- 

alkyl, -Ci^ alkanoyi or hydroxy groups; 
and wherein said alkyl and cycloalkyi groups of R^.R^ R^-R'\ R^-R^ and R^-R'' may be 
optionally substituted by one or more (eg. 1 to 6) halogen. C,^ alkyl, alkoxy, 
alkylamino, amino, cyano, hydroxy, carboxy or -COOCi^ alkyl groups; 
or a phamnaceutically acceptable salt or solvate thereof. 

In one particular aspect of the present invention, there is provided a compound of 
fomiula (I) as defined above wherein: 
p represents 2; and 

R° represents hydrogen. alkyl. cycloalkyi, aryl. heteroaryl. arylCi.« alkyl-. 

heteroarylCi^ alkyl, arylCa^ cycloalkyi or heteroarylC^ cycloalkyi; and 

R^ represents optionally substituted Ce alkyl. -Ci^ alkyl-Cg^ cycloalkyi, -d^ alkyl-aryl. - 

alkyi-heteroaryl or -d^ alkyl-heterocyclyl; and 
R^ represents hydrogen, optionally substituted d.io alkyl. -Ca^ cycloalkyi, -Cg^ 
cycloalkenyl. aryl. heteroaryl. heterocyclyl. -d.a alkyl-C„ cycloalkyi. -cj^ cycloalkyl-aryl. 
-heterocyclyl-aryl. -Ci^ alkyl-aryl-heteroaryl, -C(R«R'')-CONH-d.6 alkyl. -C(R»R'')-CONH- 
Ca^ cycloalkyi, -Ci^ alkyl-S-Ci^ alkyl, -d^ alkyl-NR'^R", -C(R^R'')-d^ alkyl, -C(R«R'')- 
aryl, -C(R^R'')-d^ alkyl-aryl, -C(R«R'')-d^ alkyi-heteroaryl, -C(R^R'')-d^ alkyl- 
heterocyclyl, -d.e alkyl-0-d.e alkyl-aryl. -d^e alkyl-O-Ci^ alkyl-heteroatyl or -Ci^ alkyl- 
0-Ci^ alkyl-heterocyclyl; and 

R« and R^ independently represent hydrogen, d^ alkyl. or R» and R" together with the 
carbon atom to which they are attached may form a cycloalkyi or heterocyclyl group; 
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R'= and R"* independently represent hydrogen. C,^ alkyi, C^^ cycloalkyi, or R'= and R** 
together with the nitrogen atom to which they are attached may form a heterocyciyi 
group; 

optional substituents for all<yi and cycloa!l<yl groups of R' and R* inciude one or more 
5 (eg. 1 , 2 or 3) halogen, C,^ alkoxy, amino, cyano or hydroxy groups; 

and wherein said aryl, heteroaryl or heterocyciyi groups of R^ R^, R' and R°may be 
optionally substituted by one or more (eg. 1 , 2 or 3) alkyI, halogen, -CF3, 
-OCF3, 0x0, alkoxy, Ca^ alkynyl, C2-6 alkenyl, amino, cyano, nitro, -NR^COR^ - 
CONR22R23 .c,^ alkyl-NR22 R^a (wherein R^^ and R^^ independently represent hydrogen. 
10 alky! or cycloalkyi). -Ci.e alkyl-0-Ci.e alkyl. -C,^ alkanoyi or hydroxy groups. 

References to alkyl include references to both straight chain and branched chain 
aliphatic isomers of the con-esponding alkyl. It will be appreciated that references to 
alkenyl and alkynyl shall be interpreted similarly. 



15 



References to C„ cycloalkyi include references to all alicyclic (including branched) 
isomers of the corresponding alkyl. 



References to 'aryl' include references to monocyclic carbocyclic aromatic rings (eg. 
20 phenyl) and bicyclic carbocyclic aromatic rings (e.g. naphthyl) or carbocyclic benzofused 
rings such as a Cg^ cycloalkyi fused to a phenyl ring (eg. dihydroindenyl). 

References to 'heteroaryl' Include references to mono- and bicyclic heterocyclic aromatic 
rings containing 1-4 hetero atoms selected from nitrogen, oxygen and sulphur. Examples 

25 of monocyclic heterocyclic aromatic rings include but are not limited to e.g. thienyl. furyl. 
pyn-olyl, triazolyl, imidazolyl, oxazolyl, thiazolyl. oxadiazolyl, isothiazolyl, isoxazolyl, 
thiadlazolyl. pyrazolyl. pyrimidyl. pyridazinyl. pyrazinyl, pyridyl. tetrazolyl and the like. 
Examples of bicyclic heterocyclic aromatic rings Include eg. quinolinyl. isoquinolinyl, 
quinazollnyl. quinoxallnyl. cinnollnyl, naphthyridinyl. indolyl. indazolyl. pyn-olopyridinyl. 

30 benzofuranyl. benzothienyl, benzimidazolyl. benzoxazolyl. benzisoxazolyl. 

benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, benzothladiazolyl and the like. 

References to 'heterocyciyi' include references to a 5-7 membered non-aromatic 
monocyclic ring containing 1 to 3 heteroatoms selected from nitrogen, sulphur or oxygen. 
35 Examples of heterocyclic non-aromatic rings Include e.g. morpholinyl. piperidinyl, 
piperazinyl. thiomorpholinyl. oxathianyl. dithianyl. dioxanyl, pyrrolldlnyl. dioxolanyl. 
oxathiolanyl. Imidazolidinyl. tetrahydropyranyl. tetrahydrothiopyranyl. pyrazolldinyl and 
the like. 

40 The term "nitrogen containing heterocyciyi" is intended to represent any heterocyciyi 
group as defined above which contains a nitrogen atom. 
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Preferably, A-B represents -NR^-SOz-. 

Preferably, represents hydrogen, alkyi (eg. methyl, ethyl or i-propyl) optionally 
substituted by one or more (eg. 1, 2 or 3) halogen atoms (eg. trifluoroethyl). carboxy (eg 
5 -CH2COOH) or -COOCi^ alkyI groups (eg. -CHs-COO-t-Bu), aryl (eg. phenyl) or arylC^ 
alkyI- (eg. benzyl). More preferably, represents C1.6 alkyI (eg. methyl or ethyl) or aryl 
(eg. phenyl), especially alkyI (eg. methyl or ethyl). 

Preferably, m represents 0 or 1, more preferably 0. 

10 

When present, R^ is preferably alkyI (eg. methyl). 
Preferably, n represents 0. 
15 Preferably, p represents 2. 

Preferably, R* represents hydrogen. 

Preferably. R^ represents hydrogen or alkyI (eg. methyl, ethyl, propyl or isopropyl), 
20 more preferably alkyI (eg. ethyl, propyl or isopropyl). 

Preferably. R* represents -Ci.e alkyl-aryl (eg. benzyl) optionally substituted by one or two 
halogen atoms (eg. chlorine or fluorine). For example, preferably represents 
unsubstituted benzyl, 3-chlorobenzyl, 3-fluorobenzyl or 3,5-difluorobenzyl 

25 

Preferably, R'* represents 
-hydrogen; 

-C1-10 alkyI (eg. methyl, ethyl, I-propyl, propyl, methylpropyl, dimethylethyl, butyl, 
1 ,5-dimethylhexyl or 1,1,5-trimethylhexyl) optionally substituted by one or more halogen 
30 (eg. fluoroethyl, difluoroethyl or pentafluoropropyl) or alkoxy (eg. methoxy) groups; 
C2.6 alkynyl (eg. propynyl); 

-C3.8cycloalkyl (eg. cyciopropyi, cyclobutyl, cyclopentyl or cyclohexyl) optionally 
substituted by one or more halogen atoms (eg. fluorine) or C1.6 alkyI groups (eg. methyl); 
-Ci.e alkyl-Cw cycloalkyi (eg. -CHa-cyclopropyl); 
35 aryl (eg. dlhydroindenyl); 

-heterocyciyi (eg. tetrahydropyranyl); 

-C(R^R'')-aryl (eg. benzyl, 1-methyl-1-phenylethyl or a.a-dimethylbenzyl) 
optionally substituted (eg. substituted at the 3 and 5 positions) by one or more halogen, 
cyano, nitro. haloCi.8 alkyI (eg. -CF3), haloCi^ alkoxy (eg. -OCF3). Ci.e alkyI (eg. methyl) 
40 or Ci.e alkoxy (eg. methoxy), Cz^ alkynyl, Ca^ alkenyl. amino, -NR^COR^^, -CONR^^R^a 
-SO2R22, -SOzNR^R^^, -COOR22. .Ci^ alkyl-NR^^R^a, -C,^ alkanoyi or hydroxy groups; 
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-C(R^R'')-heteroaryl (eg. -CHz-pyrazolyl, -CHz-pyridinyl. -CHz-quinoxaliny!, - 
CHa-qulnollnyl. -CHz-thienyl. -CHz-pyrazinyl or -CHs-isoxazolyl) optionally substituted 
by one or more alkyi (eg. methyl or ethyl), halogen (eg. bromine). haloCi^ alkyi (eg 
trifluoroethyl) or-CONR^^R^ (eg. -CONHMe) groups; 

-C(R^R'')-heteroaryl-heteroaryl (eg. -CHz-pyridinyl-pyridlnyl); 

-C(R^R'')-Ci^ aikyl-aryl (eg. -(CH2)rPhenyl); 

-C(R«R'')-CONH-C„ cycloalkyi (eg. C(R«R'')-CONH-cyclohexyl); or 

-63.6 cycloaikyl-aryl. 



More preferably. R* represents 

-C1.10 alkyi (eg. methyl, ethyl, l-propyl. propyl, methylpropyl. dimethylethyl. butyl. 
1 .5-dimethylhexyl or 1 ,1 .5-trimethylhexyl) optionally substituted by one or more halogen 
(eg. fluoroethyl. difluoroethyl or pentafluoropropyl) or alkoxy (eg. methoxy) groups; 

-C„ cycloalkyi (eg. cyclopropyl. cyclobutyl. cyclopentyl or cyclohexyl) optionally 
substituted by one or more halogen atoms (eg. fluorine) or Ce alkyi groups (eg. methyl); 

aryl (eg. dihydroindenyl); 

-heterocyclyl (eg. tetrahydropyranyl); 

-C(R«R'')-aryl (eg. benzyl, 1-methyl-1-phenylethyl or a.a-dimethylben2yl) 
optionally substituted (eg. substituted at the 3 and 5 positions) by one or more halogen 
cyano, haloCi.e alkyi (eg. -CF3). haloCi.6 alkoxy (eg. -OCF3). C,^ alkyi (eg. methyl) or Ci. 
6 alkoxy (eg. methoxy) groups; 

-C(R«R'').heteroaryl (eg. -CHz-pyrazolyl, -CHz-pyridinyl. -CHz-quinoxalinyl. - 
CH2-quinolinyl. -CHz-thlenyl. -CHa-pyrazlnyl or -CHHsoxazolyl) optionally substituted 
by one or more C,^ alkyi (eg. methyl or ethyl), halogen (eg. bromine). haIoCi.e alkyi (eg. 
trifluoroethyl) or-CONR^R^^ (eg. -CONHMe) groups; or 

-C(R^R'')-CONH-C„ cycloalkyi (eg. C(R^R'').CONH-cyclohexyl). 

Most preferably. R** represents 

-C1.10 alkyi (eg. 1,1, 5-trimethylhexyl); 

-C3.8 cycloalkyi (eg. cyclopropyl or cyclohexyl) optionally substituted by one or 
more halogen atoms (eg. fluorine) or Ci.e alkyi groups (eg. methyl); 
aryl (eg. dihydroindenyl); 
-heterocyclyl (eg. tetrahydropyranyl); 

-C(R^R'')-aryl (eg. benzyl or 1 ,1-dimethyl-phenyl) optionally substituted (eg. 
substituted at the 3 and 5 positions) by one or more haloCi.6 alkyi (eg. -CF3). haloCi e 
alkoxy (eg. -OCF3). alkyi (eg. methyl) or alkoxy (eg. methoxy) groups; 

-C(R^R'')-heteroaryl (eg. -CHz-pyrazolyl. -CHa-pyridinyl, -CHr-thlenyl or-CHz- 
isoxazolyl) optionally substituted by one or more C,^ alkyi (eg. ethyl). hafoC,^ alkyi (eg 
trifluoroethyl) or -CONR^^R^^ (eg. -CONHMe) groups; or 

-C(R^R'')-CONH-C3.a cycloalkyi (eg. C(R^R'')-CONH-cyclohexyl). 

Especially preferably, R* represents 

6 



wo 2004/094430 



PCT/EP2004/004244 



-Ca^cycloalkyl (eg. cyclopropyl or cyclohexyl) optionally substituted by one or 
more halogen atoms (eg. fluorine); 

-heterocyclyl (eg. tetrahydropyranyl); 

-C(R=R'')-aryl (eg. benzyl) optionally substituted (eg. substituted at the 3 and 5 
positions) by one or more haloCi.a all<yl (eg. -CF3). haloCi^ alkoxy (eg. -OCF3). alkyi 
(eg. methyl) or C1.6 alkoxy (eg. methoxy) groups; 

-C(R^R'')-heteroaryl (eg. -CHa-pyrazolyl. -CHz-pyridinyl. -CHa-thienyl or-CHj- 
isoxazolyl) optionally substituted by one or more C,^ alkyI (eg. ethyl). haloCi^ alkyI (eg 
trifluoroethyl) or -CONR^R^^ (eg. -CONHMe) groups; or 

-C(R'RVconH.C3^, cycloalkyi (eg. C(R«R'')-CONH-cyclohexyl). 

Preferably, R^ and R" independently represent hydrogen or methyl, or R= and R" 
together with the carbon atom to which they are attached form a cyclopropyl or 
cyclohexyl group. More preferably R- and R" both represent hydrogen, both represent 
methyl or together with the carbon atom to which they are attached form a cyclopropyl 
group. 

Preferred compounds according to the invention includes examples E1-E106 as shown 
below, or a pharmaceutically acceptable salt thereof. 

The compounds of formula (I) can fomn acid addition salts thereof. It will be appreciated 
that for use In medicine the salts of the compounds of formula (I) should be 
phannaceutlcally acceptable. Suitable phamiaceutically acceptable salts will be 
apparent to those skilled in the art and include those described In J. Pharm. Sd.. 1977. 
66, 1-1 9. such as acid addition salts fomried with inorganic or organic acids eg' 
hydrochlorides, hydrobromides. sulphates, phosphates, acetates, benzoates, citrates 
nitrates, succinates, lactates, tartrates, fumarates. maleates, 1-hydroxy-2-naphthoates 
palmoates. methanesulphonates, p-toluenesulphonates. naphthalenesulphonates 
formates or trifluoroacetates. The present invention Includes within its scope all pc^sible 
stoichiometric and non-stolchlometric forms. 

The compounds of formula (I) may be prepared in crystalline or non-crystalline form 
and. if crystalline, may optionally be solvated, eg. as the hydrate. This invention includes 
within Its scope stoichiometric solvates (eg. hydrates) as well as compounds containing 
variable amounts of solvent (eg. water). 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms (e g 
diastereomers and enantiomers) and the invention extends to each of these 
stereoisomeric forms and to mixtures thereof including racemates. The different 
stereoisomeric fomis may be separated one from the other by the usual methods or any 
given isomer may be obtained by stereospecific or asymmetric synthesis. The invention 
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also extends to any tautomeric fomis and mixtures thereof. Preferably, compounds of 
formula (I) are in the form of a single enantiomer of fomnula (la): 

O 




(la) 

The compounds of formula (I) and salte and solvates thereof may be prepared by the 
methodology described hereinafter, constituting a further aspect of this invention. 

A process according to the invention for preparing a compound of formula (I) which 
comprises: 

(a) reacting a compound of formula (II) 



O 




(II) 

or an activated and/or optionally protected derivative thereof wherein R\ R^, m, n, p. A, 
B, X, Y and Z are as defined above, with a compound of formula (III) 



R^ 




H OH H 
(III) 



wherein and R*are as defined above; or 

(b) preparing a compound of formula (I) which comprises reductive alkylation of a 
compound of formula (IV) 
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(IV) 

Wherein R\ R^, m, n, p, A, B, X, Y and Z are as defined above, with an appropriate 
aldehyde or ketone; or 

(c) deprotecting a compound of fomiula (I) which is protected; and optionally 
thereafter 

(d) interconverslon of compounds of fomiula (!) to other compounds of formula (I). 

Process (a) typically comprises the use of water soluble cariaodiimide, HOBT and a 
suitable base such as tertiary alkylamine or pyridine in a suitable solvent such as DMF 
and at a suitable temperature, eg. between 0°C and room temperature. 

When process (a) utilises an activated derivative of the compound of fomiula (II), (eg. by 
activation of a carboxylic acid to an add chloride, mixed anhydride, active ester, O-acyl- 
Isourea or other species), process (a) typically comprises treatment of said activated 
derivative with an amine (Ogliamso, M.A.; Wolfe. J.F. in The Chemistry of Functional 
Groups (Ed. Fatal, S.) Suppl. B: The Chemistry of Acid Derivatives, Ft. 1 (John Wiley 
and Sons, 1979), pp 442-8; Beckwith, A.L.J. in The Chemistry of Functional Groups (Ed. 
Fatal, S.) Suppl. B: The Chemistry of Amides (Ed. Zabricky, J.) (John Wiley and Sons 
1970).p73ff. 

Process (b) typically comprises the use of sodium borohydride triacetate in the presence 
of a suitable solvent, such as ethanol. dichloromethane and 1 .2-dichloroethane and at a 
suitable temperature, e.g. between CC and room temperature. 

In process (c), examples of protecting groups and the means for their removal can be 
found in T. W. Greene and P.G.M. Wuts 'Protective Groups in Organic Synthesis' (J. 
Wiley and Sons, 3rd Ed. 1999). Suitable amine protecting groups include aryl sulphonyl 
(e.g. tosyl), acyl (e.g. acetyl), carbamoyl (e.g. benzyloxycarbonyl or t-butoxycarijonyl) 
and arylalkyl (e.g. benzyl), which may be removed by hydrolysis or hydrogenolysis as 
appropriate. Other suitable amine protecting groups include trifluoroacetyl (-COCF3) 
which may be removed by base catalysed hydrolysis. Suitable hydroxy protecting groups 
would be silyl based groups such as t-butyldimethylsilyl, which may be removed using 
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10 



15 



20 



standard methods, for example use of an acid such as trifluoroacetic or hydrochloric acid 
or a fluoride source such as tetra n-butylammonium fluoride. 

Process (d) may be performed using conventional Interconverslon procedures such as 
epimerisation, oxidation, reduction, alkylation, aromatic substitution, ester hydrolysis, 
amide bond formation or removal and sulphonylation. 

Compounds of fomriula (II) and/or activated and optionally protected derivatives thereof 
may be prepared in accordance with the following process: 



step (i) 




L^-(R^)„,-(CH2).-B-L2 





(VI) 



Step (II) 



Step (III) 




wherein R\ R^, m, n, p. A, B, X, Y and Z are as defined above, represents a suitable 
group such as alkyi, and independently represent a suitable leaving group such 
as a halogen atom (eg. chlorine). 

When B represents CO, step (I) typically comprises the use of a suitable base such as 
triethylamlne In the presence of a suitable solvent such as dichloromethane at a suitable 
temperature, such as room temperature. 

When B represents SOz, step (1) typically comprises the use of a suitable base such as 
pyridine in the presence of a suitable reagent, eg. DMAP and a suitable solvent such as 
dichloromethane at a suitable temperature, such as room temperature. 

When B represents CO, step (II) typically comprises the use of sodium hydride in the 
presence of a suitable solvent, eg. dimethylfonnamide at a suitable temperature, eg. 



25 100<»C 
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When B represents SO2. step (ii) typically comprises the use of a suitable base such as 
triethylamine in the presence of a suitable solvent such as dichloromethane at a suitable 
temperature, such as room temperature, followed by a subsequent reaction with sodium 
hydride in the presence of a suitable solvent, eg. dimethylfonmamide at a suitable 
temperature, eg, 100°C. 

Step (iii) typically comprises a standard procedure for conversion of a carboxylic ester to 
an acid, such as the use of an appropriate alkali metal hydroxide like lithium or sodium 
hydroxide in an appropriate solvent such as methanol at an appropriate temperature 
such as room temperature. In the case of a tert-butyl ester this conversion can be 
achieved by the use of an appropriate acid such as trifluoroacetic acid in an appropriate 
solvent such as dichloromethane at an appropriate temperature such as 0°C. Activated 
derivatives of compounds of fomiula (II) may then be prepared as described in process 
(a) above. 



Compounds of fomnula (III) may be prepared In accordance with the following process: 




(VIII) (III) 



wherein and R" are as defined above and represents a suitable amine protecting 
group, such as t-butoxycarbonyl. 

Step (i) typically comprises the reaction of a compound of formula (VIII) with a compound 
of formula NHzR" in the presence of a suitable solvent, e.g. ethanol at a suitable 
temperature, e.g. reflux. 

Step (ii) typically comprises the use of suitable deprotection reactions as described 
above for process (c), eg. when represents t-butoxycarbonyl, deprotection typically 
comprises the use of trifluoroacetic add in the presence of a suitable solvent, such as 
dichloromethane at a suitable temperature, e.g. between and room temperature. 

Compounds of formula (IV) may be prepared In accordance with the following process: 
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Wherein R\ R\ R\ m, n. p. A, B. X. Y, Z and are as defined above and represents 
a suitable amine protecting group different to P^, such as -COOCHz-pheny). 

Step (i) typically comprises the reaction of a compound of formula (VIII) in aqueous 
ammonia in the presence of a suitable solvent, e.g. ethanol at a suitable temperature, 
e.g. reflux. 

When p3 represents -COOCHa-phenyl, step (ii) typically comprises the use of 
CICOOCHa-phenyl in the presence of a suitable base, e.g. triethylamine, a suitable 
solvent, e.g. dimethylfomfiamlde at a suitable temperature, e.g. between 0°C and room 
temperature. 

Step (iii) typically comprises the use of suitable deprotection reactions as described 
above for process (c). eg. when P^ represents t-butoxycarbonyl, deprotection typically 
comprises the use of trifluoroacetic acid in the presence of a suitable solvent, such as 
dichloromethane at a suitable temperature, e.g. between 0°C and room temperature. 

Step (iv) typically comprises reacting a compound of fomriula (XI) with a compound of 
formula (II) in the presence of water soluble carbodlimlde and HOBT. 
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Step (V) typically comprises the use of suitable deprotection reactions as described 
above for process (c). eg. when represents -COOCHa-phenyl, deprotection typically 
comprises the use of a suitable catalyst, eg. palladium In the presence of a suitable 
solvent, e.g. water and ethanol and In the presence of a suitable hydrogen source, e.g. 
ammonium formate at a suitable temperature, eg. SO^C. 

Compounds of formula (V) and (VIII) are either commercially available or may be 
prepared from commercially available compounds using standard procedures. 

As a further aspect of the Invention there Is thus provided a compound of fonnula (I) or a 
phannaceutically acceptable salt or solvate thereof for use as a pharmaceutical, 
particulariy in the treatment of patients with diseases characterised by elevated p- 
amyloid levels or j3-amyloid deposits. 

According to another aspect of the invention, there is provided the use of a compound of 
formula (I) or a physiologically acceptable salt or solvate thereof for the manufacture of a 
medicament for the treatment of patients with diseases characterised by elevated p- 
amyloid levels or p-amyloid deposits. 

In a further or alternative aspect there is provided a method for the treatment of a human 
or animal subject with diseases characterised by elevated p-amyloid levels or p-amyloid 
deposits, which method comprises administering to said human or animal subject an 
effective amount of a compound of fomnula (I) or a physiologically acceptable salt or 
solvate thereof. 

As a further aspect of the invention there is thus provided a phannaceutical composition 
comprising a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof for use in the treatment of diseases characterised by elevated p-amyloid levels or 
p-amyloid deposits. 

It will be appreciated by those skilled in the art that reference herein to treatment extends 
to prophylaxis as well as the treatment of diseases characterised by elevated p-amyloid 
levels or p-amyloid deposits. 

The compounds according to the Invention may be formulated for administration in any 
convenient way. and the Invention therefore also includes within Its scope 
phannaceutical compositions for use In the therapy of diseases characterised by 
elevated p-amylold levels or p-amyloid deposits, comprising a compound of formula (I) or 
a physiologically acceptable salt or solvate thereof together, if desirable, with one or 
more physiologically acceptable diluents or carriers. 
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It will be appreciated that diseases characterised by elevated |3-amylold levels or p- 
amylold deposits include Alzheimer's disease, mild cognitive impairment, Down's 
syndrome, hereditary cerebral haemon-hage with p-amyloidosis of the Dutch type, 
cerebral p-amyloid angiopathy and various types of degenerative dementias, such as 
those associated with Parkinson's disease, progressive supranuclear palsy, cortical 
basal degeneration and diffuse Lewis body type of Alzheimer's disease. 

IVIost preferably, the disease characterised by elevated p-amyloid levels or p-amylold 
deposits is Alzheimer's disease. 

There is also provided a process for preparing such a pharmaceutical formulation which 
comprises mixing the ingredients. 

Compounds of fomnula (I) may be used in combination with other therapeutic agents. 

15 Suitable examples of such other therapeutic agents may be acetylcholine esterase 

inhibitors (such as tetrahydroamlnoacridlne, donepezil hydrochloride and rivastigmine), 
gamma secretase inhibitors, anti-inflammatory agents (such as cyclooxygenase II 
inhibitors), antioxidants (such as Vitamin E and ginkolidesor), statins or p-glycoprotein 
(P-gp) inhibitors (such as cyclosporin A, verapamil, tamoxifen, quinidine. Vitamin E- 

20 TGPS. ritonavir, megestrol acetate, progesterone, rapamycin. 10,1 1- 

methanodlbenzosuberane. phenothiazines. acridine derivatives such as GF120918 
FK506. VX-71 0. LY335979 and PSC-833). 

When the compounds are used in combination with other therapeutic agents, the 
25 compounds may be administered either sequentially or simultaneously by any 
convenient route. 

The compounds according to the Invention may, for example, be formulated for oral, 
inhaled, intranasal, buccal, enteral, parenteral, topical, sublingual, intrathecal or rectal 
30 administration, preferably for oral administration. 

Tablets and capsules for oral administration may contain conventional excipients such 
as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of 
starch, cellulose or polyvinyl pynrolidone; fillers, for example, lactose, microcrystalline 

35 cellulose, sugar, maize- starch, calcium phosphate or sorbitol; lubricants, for example, 
magnesium stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants. for 
example, potato starch, croscarmellose sodium or sodium starch glycollate; or wetting 
agents such as sodium lauryl sulphate. The tablets may be coated according to methods 
well known in the art. Oral liquid preparations may be in the form of, for example, 

40 aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be 

presented as a dry product for constitution with water or other suitable vehicle before 
use. Such liquid preparations may contain conventional additives such as suspending 
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agents, for example, sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin, 
hydroxymethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or 
hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan mono-oleate 
or acacia: non-aqueous vehicles (which may include edible oils), for example almond oil, 
fractionated coconut oil, oily esters, propylene glycol or ethyl alcohol; or preservatives, 
for example, methyl or propyl p- hydroxybenzoates or sorbic acid. The preparations may 
also contain buffer salts, flavouring, colouring and/or sweetening agents (e.g. mannitol) 
as appropriate. 

For buccal administration the compositions may take the form of tablets or lozenges 
formulated in conventional manner. 



The compounds may also be fomiulated as suppositories, e.g. containing conventional 
suppository bases such as cocoa butter or other glycerides. 

The compounds according to the invention may also be fomiulated for parenteral 
administration by bolus injection or continuous infusion and may be presented in unit 
dose fonri. for instance as ampoules, vials, small volume infusions or pre-filled syringes, 
or in multi-dose containers with an added preservative. The compositions may take such 
forms as solutions, suspensions, or emulsions in aqueous or non-aqueous vehicles, and 
may contain fomiulatory agents such as anti-oxidants, buffers, antimicrobial agents' 
and/or tonicity adjusting agents. Alternatively, the active ingredient may be in powder 
form for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. 
The dry solid presentation may be prepared by filling a sterile powder aseptically into 
individual sterile containers or by filling a sterile solution aseptically into each container 
and freeze-drying. 

When the compounds of the invention are administered topically they may be presented 
as a cream, ointment or patch. 

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by 
weight, of the active material, depending on the method of administration. 

The dose of the compound used in the treatment of the aforementioned disorders will 
vary In the usual way with the seriousness of the disorders, the weight of the sufferer, 
and other similar factors. However, as a general guide suitable unit doses may be 0.05 
to 3000 mg; and such unit doses may be administered more than once a day. for 
example one. two, three or four times per day (preferably once or twice); and such 
therapy may extend for a number of weeks, months or years. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as If each individual publication were 
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specmcally and individually Indicated to be Incorporated by reference herein as though 
fully set forth. 



Preparation of Intermediates 
Description 1 

Methyl 4-amino-3-nitrobenzoate (D1) 

To a suspension of 4-amlno-3-nitroben2olc acid (50 g, 270 mmol, 1 equiv) in MeOH (600 
ml) at room temperature was added SOCI2 (20 ml, 270 mmol, 1 equlv) dropwise. The 
resulting suspension was refluxed for 16 h then cooled to room temperature. The 
suspension was filtered off to give methyl-4-amino-3-nltrobenzoate (D1) (53g, 100%) as 
a yellow solid which was used in the next step without further purification. [M+H]+ = 
197.3, RT = 2.42mln. 



Description 2 

Methyl 4-amino-3-bromo-5-nitrobenzoate (D2) 

To a solution of methyl-4-amino-3-nltrobenzoate (D1) (48 g, 244 mmol. 1 equiv) in 
CH2CI2 (1.4 I) at room temperature was added bromine (16.3 ml. 318 mmol. 1.3 equiv). 
The resulting solution was refluxed for 2 h then another 6 ml (117 mmol, 0.5 equlv) of 
bromine were added and the solution was stirred for 1 h then cooled to room 
temperature. The organic phase was washed twice with a 10% sodium thiosulflte 
aqueous solution (200 ml) then with H2O (200 ml), dried over MgS04 and concentrated 
in vacuo to give methyl 4-amlno-3-bromo-5-nltrobenzoate (D2) (66.2 g, 98%) as a yellow 
solid which was used In the next step without further purification. [M-H]- = 274.1, RT = 
2.90 min. 



Description 3 

Methyl 3-bromo-5-nitro-4-[(trifluoroacetyl)aminolbenzoate (D3) 
To a solution of methyl 4-amino-3-bromo-5-nltrobenzoate (02) (66 g, 240 mmol, 1 equiv) 
In CH2CI2 (1.4 I) at 0°C was added pyridine (100 ml, 720 mmol. 3 equiv) then 
(CF3CO)20 (51 ml, 360 mmol, 1.5 equlv) and the resulting solution was stirred for 1 h. 
MeOH (29 ml, 720 mmol, 3 equiv) was added and the solution was stin-ed for 15 min. 
then concentrated in vacuo. The residue was dissolved in AcOEt (350 ml) and the 
organic phase was washed three times with a 2N aqueous HCI solution (200 ml). The 
combined aqueous phases were acidified to pH 1 with concentrated HCI and extracted 
with AcOEt. The combined organic phases were washed with brine, a saturated NaHCOg 
aqueous solution and brine then dried over MgS04 and concentrated in vacuo to give 
methyl 3-bromo-5-nitro-4-[(trifluoroacetyl)amino]benzoate (D3) (87.2 g, 93%) as a brown 
oil which was used in the next step without further purification. [M+H]+ = 372 2 RT = 
2.92 min. 



Description 4 

Methyl 3-bromo^-[(2eZ).2.buten.1.yl(trifluoroacetyl)aminol-5-nitrobenzoate (D4) 
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To a solution of methyl 3-bromo-5-nitro-4-[(trifluoroacetyl)amino]ben2oate (D3) (84.5 g, 
228 mmol. 1 equiv) in CH3CN (1 I) at room temperature under nitrogen was added 
K2CO3 (37.7 g, 273 mmol, 1.2 equiv) and (2eZ)-1-bromo-2-butene (30.5 ml. 296 mmol. 
1.3 equiv) and the resulting suspension was refluxed for 2 h. (2E^-1-bromo-2-butene (5 
ml, 48 mmol, 0.2 equiv) was then added and the suspension refluxed for another hour 
then cooled to room temperature. The precipitate was filtered off and washed with AcOEt 
and the organic phase concentrated in vacuo. The residue was dissolved in AcOEt and 
the organic phase was washed with brine, dried over MgS04 and concentrated in vacuo 
to give methyl 3-bromo-4-[(2e^-2-buten-1-yl(trifluoroacetyl)amino]-5-nitrobenzoate (D4) 
as a brown oil (95 g, 98%) which was used in the next step without further purification. 
RT = 3.70 min. 



Descriptions 5 and 6 (D5 and D6) 

Descriptions 5 and 6 were obtained using an analogous procedure to that described for 
Description 4 (D4) from Description 3 (D3) using the appropriate allyl bromide indicated 
in the table below: 



Name 


Allyl 
bromide 


[M+H]* 


RT (min.) 


Methyl 3-bromo-5-nitro-4-[(2E)-2-penten-1 - 
yl(trifluoroacetyl)aminolbenzoate (D5) 






3.80 


Methyl 3-bromo-4-[(3-methyl-2-buten-1 - 
yl)(trifluoroacetyl)amlno]-5-nitrobenzoate (D6) 






3.46 



Description 7 

Methyl 3-etiiyI-7-nitro-1H.indoie-5-carboxylate and methyl (3Z)-3-ethylldGne-7- 
nitro-2,3-dihydro-1 H-indole-5-carboxylate (D7) 

To a flask charged with methyl 3-bromo-4-[(2£/Z)-2-buten-1-yl(trifluoroacetyl)amlno]-5- 
nitrobenzoate (D4) (11.1 g, 26.1 mmol, 1 equiv). NaCOOH (1.8 g. 26.1 mmol, 1 equiv), 
NazCOa (6.9 g, 65.3 mmol, 2.5 equiv), NBU4CI (8 g, 28.7 mmol, 1.1 equiv) and Pd(OAc)2 
(440 mg. 2.0 mmol. 0.075 equiv) at room temperature under nitrogen was added DMF 
(100 ml) and the resulting mixture was stinred at 100°C for 1h then cooled to room 
temperature. The insoluble material was filtered ofl' and washed with AcOEt and the 
combined organic phases were concentrated in vacuo. The residue was dissolved in 
AcOEt and the red precipitate formed (2.6 g) was filtered off. The organic phase was 
washed with water and brine, dried over MgS04 and concentrated in vacuo. The residue 
was triturated with CH2CI2 and the red precipitate formed (2.1 g) filtered off. The organic 
phase was concentrated In vacuo and the residue (7 g. black oil) was purified by flash 
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Chromatography on silica gel (/so-hexane/AcOEt : 6/4 then 1/1) to give methyl 3-ethyl-7- 
nltro-1H-lndole-5-carboxylate (D7) (1.56 g. 24%) as a pale red solid. All red solids 
obtained (mbdure of D7 and tetrabutyl ammonium salts) were washed with CH3CN to 
give a mixture of methyl 3-ethyl-7-nitro-1H-indole-5-carboxylate and methyl (32)-3- 
ethylidene-7-nitro-2,3-dihydro-1H-indole-5-carboxylate (D7) (3.36 g. 52%) which were 
used in the next step without further purification. [M-HJ- = 247.2, RT = 3.42 min. 

Descriptions 8-9 (D8-D9) 

Descriptions 8-9 were obtained using an analogous procedure to that described for 
Description 7 from the appropriate precursor Indicated In the table below: 



Name 


Precursor 


[M+H]* 


RT 

(min.) 


Methyl 7-nitro-3-DroDVl-1H-indole-5-carboxvlate (D8) 


D5 


263.2 


3.66 


fVlethyl 3-(1 -methylethyl)-7-nitro-1 H-indole-5- 
carboxylate (Dg) 


D6 







15 



20 



25 



Description 10 

Methyl 7-amino-3-ethyi-1H-indole-5-carboxylate (010) 

To a suspension of methyl 3-ethyl-7-nitro-1H-indoIe-5-carboxylate and methyl (3Z)-3- 
ethylidene-7-nitro-2.3-dihydro-1fy-indole-5-carboxylate (D7) (3.1 g. 12.5 mmol. 1 equiv) 
in toluene (150 ml) at room temperature under nitrogen was added palladium on 
charcoal (10% w/w and 50% wet. 620 mg, 10% w/w) and the resulting suspension was 
stin-ed under an atmosphere of hydrogen (1 bar) for 24 h. The catalyst was filtered off 
through a pad of celite and washed copiously with AcOEt. Th combined organic phases 
were concentrated in vacuo to give methyl 7-amino-3-ethyl-1/V-indole-5-cartJoxylate 
(D10) (2.65 g, 97%) as a pale yellow solid which was used in the next step without 
further purification. [M+H]+ = 219.4. RT = 2.82 min. 

Descriptions 11-12 (D11-D12) 

Descriptions 1 1-12 (D1 1-D12) were obtained in an analogous manner to that described 
for Descnption 10 from the appropriate precursor Indicated in the table below: 



Name 


Precursor 


[M+Hr 


RT (min.) 


Methyl 7-amino-3-propy|-1 H-lndole-5-carii)oxylate 
(DID 


D8 


233.2 


3.06 


Methyl 7-amino-3-(1-methylethyl)-1H-lndole-5- 
carboxylate (D12) 


09 







30 



Description 13 

Metiiyi7-[(ethenyisulfonyl)amino]-3-ethyl-1/y-indole-5-carboxylate(D13) 
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To a solution of methyl 7-amino-3-ethyl-1H-indole-5-carboxylate (D10) (2.15 g, 9.87 
mmol, 1 equiv) in CH2CI2 (70 ml) at room temperature were added pyridine (2 ml, 24.7 
mmol. 2.5 equiv). DMAP (120 mg. 0.98 mmol. 0.1 equiv) and 2-chloroethanesulfonyl 
chloride (1.24 ml, 11.8 mmol, 1.2 equiv) and the resulting mixture was stirred for 12 h 
then diluted with AcOEt. The organic phase was washed with a 2N aqueous HCI 
solution, dried over M9SO4 and concentrated in vacuo to give crude methyl 7- 
[(ethenylsulfonyl)amino]-3-ethyl-1H-indole-5-carboxylate (D13) (2.98 g, 98%) as a purph 
solid which was used in the next step without further purification. [M+HJ+ = 309.1 . RT = 
3.29 min. 



Descriptions 14-15 (D14-D15) 

Descriptions 14-15 (D14-D15) were obtained using an analogous manner to that 
described for Description 13 from the appropriate precursor indicated in the table below: 



Name 


Precursor 


[M+HI* 


RT (min.) 


Methyl 7-[(ethenylsulfonyl)amino]-3-propyl-1 H- 
indole-5-carboxylate (D14) 


D11 


323.4 


2.98 


Methyl 7-[(ethenylsulfonyl)amino]-3-(1- 
methylethyl)-1 H-indole-5-cari3oxvlate (D1 5) 


D12 


323.4 


3.19 



Description 16 

IWethyi 7-[(3-chloropropanoyl)amino]-3-ethyi-1//-indoie-5-carboxyiate (D1 6) 

To a solution of methyl 7-amino-3-ethyl-1H-indole-5-cari30xylate (D10) (300 mg. 1.29 
mmol, 1 equiv) in CH2CI2 (10 ml) were added NEts (216 jJ. 155 mmol. 1.2 equli) and 3- 
chloropropionyl chloride (136 nl. 1.42 mmol. 1.1 equiv) and the resulting solution was 
stirred at room temperature for 48 h then diluted with AcOEt and washed with H2O. The 
organic phase was dried over MgS04 and concentrated in vacuo. Purification of the 
residue by flash chromatography on silica gel (feo-hexane/AcOEt : 3/1 ) gave methyl 7- 
[(3-chloropropanoyl)amino]-3-ethyl-1H.indole-5-carboxylate (D16) (300 mg, 72%) as a 
white solid. IM+H]+ = 309.4, RT = 3.1 8 min. 



Descriptions 17-18 (D17-D18) 

Descriptions 17-18 (D17-D18) were obtained using an analogous procedure to that 
described for Ester 2 (B2) from the appropriate precursor indicated in the table below: 



Name 


Precursor 


[M+Hl* 


RT (min.) 


Methyl 7-propyI-3,4-dihydro-1H- 

[1,2.5]thiadiazepino[3,4,5-/)/jindole-9-carboxylate 
2.2-dioxide (D17) 


D14 


323.2 


2.94 


Methyl 7-(1 -methylethyl)-3.4-dlhydro-1 H- 

[1,2.53thiadla2epino[3.4.5-/?/]indole-9-carboxylate 
2.2-dioxide (D18) 


D15 


323.4 


2.97 
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Description 19 

1 ,1 -Dimethylethyl [(1 S^/^-3-amlno-2-iiydroxy-1 -(phenylmethyl)propyl]carbamate 
(D19) 

5 To a solution of 1,1 -dimethylethyl {(1S)-1-[(2S)-2-oxiranyl]-2-phenylethyl}carbamate (25 
g, 95.1 mmol. 1 equiv) ) [Chirex 1819W94 Lot#9924382] in MeOH (350 ml) was added 
aqueous ammonia (32% w/w, 180 ml, 3.2 mol, 3.3 equiv). The resulting mixture was 
stin-ed at room temperature for 16 h then concentrated in vacuo to give 1,1 -dimethylethyl 
[(1S,2/?)-3-amino-2-hydroxy-1-(phenylmethyl)propyl]carbamate (D19) (25.2 g, 95%) as a 
10 white solid which was used In the next step without further purification. 

Description 20-25 (D20-D25) 

Descriptions 20-25 were obtained using an analogous manner to that described for 
Example 1 (El) from the appropriate acid and the appropriate amine indicated in the 
IS table below: 



Description 


Acid 
Precursor 


Amine 
Precursor 


II\/I+H1+ 


RT 
(min) 


Phenylmethyl ((2R.3S)-4-(3- 

chlorophenyl)-3-{[(7-ethyl-1-methyl-2,2- 

dioxido-3,4-dihydro-1 H- 

[^ .2.5]thladia2epino[3,4,5-/?/]indol-9- 

yl)carbonyl]amino}-2- 

hydroxybutyDmethvlcarbamate (D20) 


A3 






0.4U 


Phenylmethyl [(2R,3S)-3-{[(7-ethyl-1 - 
methyl-2,2-dioxido-3,4-dihydro-1H- 
[1,2,5]thiadiazepino[3,4,5-/7/|indol-9- 
yl)carbonylIamino}-4-(3-fluorophenyl)-2- 
hydroxybutyllmethvlcarbamate (D21) 


A3 


C61 


637.5 


3.12 


Phenylmethyl ((2R,3S)-3-{[(7-ethyl-1- 
methyl-2,2-dioxido-3,4-dihydro-1H- 
[1,2,5]thiadiazepino[3,4,5-/7/]lndol-9- 
yl)carbonyl]amino}-2-hydroxy-4- 
phenylbutyOmethvlcarbamate (022) 


A3 


C52 






Phenylmethyl [(2/?,3S)-2-hydroxy-3-({[1 - 
methyl-7-(1-methylethyl)-2,2-dioxldo-3,4- 
dihydro-1 H-[1 ,2,5]thiadiazepino[3,4,5- 
/7/lindol-9-yl]carbonyl}amino)-4- 
phenylbutvljmethvlcarbamate (D23) 


Ag 


C52 






Phenylmethyl ((2/?,3S)-3-{[(7-ethyl-1 - 

methyl-2,2-dloxido-3,4-dihydro-1H- 

[1.2,51thiadiazeDlnor3.4.5-/j/|lndol-9- 


A3 


C53 
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yl)carbonyl]amino}-2-hydroxy-4- 
phenylbutvOcarbamate (D24) 










Phenylmethyl ((2f?.3S)-3-{[(6-ethyl-1- 
methyI-2,2-dioxldo-1 H- 
[1,2,5]thiadiazino[3,4.5-A7/]indol-8- 
yl)carbonyl]amino}-2-hydroxy-4- 
phenylbutvDmethvlcarbamate (D25) 


A16 


C52 







Description 26 

IWetliyl 7-{[(ciiiorometliyl)sulfonyl]amino}-3-etliyl-1 H-indole-5-carboxylate (D26) 
To a solution of methyl 7-amino-3-ethyl-1H-lndole-5-carboxylate (D10) (471 mg. 2.16 
mmol. 1 equiv) In CH2CI2 (10 ml) at room temperature were added pyridine (260 ^1 3 24 
mmol. 1.5 equiv). DMAP (26 mg, 0.22 mmol. 0.1 equlv) and chloromethanesulfonyl 
chlonde (354 mg. 2.4 mmol. 1.1 equiv) and the resulting mixture was stirred for 2 hours 
then partitioned between AcOEt and a saturated NaHCOg aqueous solution. The two 
layers were separated and the organic phase was washed with H2O. dried over MgS04 
and concentrated in vacuo. Trituration of the residue with EtzO gave methyl 7- 
{[(chloromethyl)sulfonyl]amlno}-3-ethyl-1AAindole-5-cartjoxylate (D26) (630 mg. 92%) as 
a purple solid which was used in the next step without further purification. 

Descriptions 27-29 (D27-D29) 

Descriptions 27-29 were obtained from (2S)-2-(1-methylethyl)-3.6-bis(methyloxy)-2 5- 
dihydropyrazine according to the general procedure described in: P. dalla Croce. C.'la 
Rosa, E. Pizzatti Tetrahedron: Asymmetry 2000, 11, 2635-2642: 



Name 



Methyl 3.5-difluoro-L-Dhenylalaninate (D27) 
Methyl 3-fluoro-L-phenvlalaninate (D28) 
Methyl 3-chloro-L-phenylalaninate (D29) 



Description 30 

Ethyl 2-(3-methoxyphenyl).2-methylpropanoate (D30) 

To a solution of ethyl (3-methoxyphenyi)acetate (19.72 g, 0.101 m. 1 equiv) In THF (200 
ml) was added NaH (8.8 g. 0.222 mol. 2.2 equiv) then iodomethane (26 ml. 0 4 mol 4 
equiv). The resulting mixture was stirred at room temperature for 16 h then partitioned 
between AcOEt and a saturated NaHCOa aqueous solution. The two layers were 
separated and the organic phase washed with brine, dried over MgS04 and 
concentrated in vacuo to give ethyl 2-(3.methoxyphenyl)-2-methyIpropanoate (030) 
(20.85 g, 98%) as an orange oil which was used in the next step without further 
purification. 



Description 31 
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Ethyl 2-methyl-2-[3-<trifluoromethyl)phenyl]propanoate (D31) 
Ethyl 2-methyl-2-I3-(trifluoromethyl)phenyOpropanoate (D31) was obtained from ethyl [3- 
(trlfluoromethyl)phenyl]acetate In an analogous manner to the process described for 
Description 30 (D30). 

Description 32 

2-(3-Methoxyphenyl)-2-methylpropanoic acid (032) 

To a solution of ethyl 2-(3-methoxyphenyl)-2-methylpropanoate (D30) (20.95g. 94 mmol, 
1 equiv) in EtOH (200 ml) was added 2N NaOH aqueous solution (90 ml, 180 mmol, 1.9 
equiv) and the resulting mixture was stirred at 70OC for 16 h then cooled to room 
temperature. Most of EtOH was removed in vacuo and the residue extracted with AcOEt 
then acidified to pH 1. The aqueous phase was then extracted with AcOEt and the 
organic phase dried over MgS04 and concentrated in vacuo to give 2-(3- 
methoxyphenyl)-2-methylpropanoic acid (D32) (15g. 82%) as a yellow oil which was 
used in the next step without further purification. 

Description 33 

2-Methyl-2-[3-(trif!uoromethyl)phenyl]propanoic acid (D33) 

2-Methyl-2-[3-(trifiuoromethyl)phenyl]propanoic acid (D33) was obtained from ethyl 2- 
methyl-2-[3-(trifluoromethyl)phenyl]propanoate (D31) in an analogous manner to the 
process described for Description 32 (032). 

Description 34 

Benzyl [1-(3-methoxyphenyl)-1-methyiethyllcarbamate (D34) 

To a solution of 2-(3-methoxyphenyl)-2-methylpropanolc acid (032) (1g, 5.15 mmol. 1 
equiv) in toluene (20 ml) at room temperature was added NEtg (1.07 ml, 7.72 mmol, 1.5 
equiv) and then diphenylphosphoryl azide (2.2 ml, 10.3 mmol. 2 equiv). The resulting 
mixture was then heated at 800c for 2 h then benzyl alcohol (1.61 ml. 15.45 mmol 3 
equiv) was added and the solution heated for a further 2 h, cooled to room temperature 
and partitioned between EtOAc and a saturated NaHCOa aqueous solution. The two 
layers were separated and the aqueous phase dried over MgS04 and concentrated in 
vacuo. Purification of the residue by flash chromatography on silica gel (feo- 
hexane/AcOEt 9/1) gave benzyl I1-(3-methoxyphenyl)-1-methylethyl]carbamate (D34) 
(1g, 65%) as a yellow gum. 

Description 35 

Benzyl {1 -methyM -[3-(trifiuoromethyi)phenyi]ethyl}carbamate (D35) 

Benzyl {1-methyl-1-[3-(trifluoromethyl)phenyl]ethyl}carbamate (035) was obtained from 
2-methyl-2-[3-(trifluoromethyl)phenyl]propanoic acid (033) in an analogous manner to 
the process described for Description 34 (034). 

Description 36 
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5-Bromo-3-thiophenecarbaldehyde (D36) 

To a suspension of 3-thiophenecarbaldehyde (10.6 g, 94.6 mmol, 1 equiv) in CH2CI2 
(225 ml) at CC were added AICI3 (26.5 g, 199 mmol. 2.1 equiv) and Bra (5.1 ml. 99 
mmol, 1.05 equiv) and the resulting mixture was refluxed for 7 h then cooled to room 
5 temperature. IVIost of the solvent was removed in vacuo and the residue was poured 
slowly onto ice. The aqueous phase was extracted twice with AcOEt and the combined 
organic phases were washed four times with a 2N aqueous HCI solution then with a 10% 
aqueous NaHSOg aqueous solution, a saturated NaHCOa aqueous solution, dried over 
MgS04 and concentrated in vacuo. The residue was redissolved in AcOEt and 
10 vigorously stin-ed with a saturated solution of Rochelle's salts for 2 h. The layers were 
separated and the organic phase dried over MgS04 and concentrated in vacuo to give 5- 
bromo-3-thiophenecarbaldehyde (D36) as a brown oil which was used In the next step 
without further purification. RT = 2.38 min. 

IS Description 37 

5-Ethenyl-3-tiiiophenecarbaldehyde (D37) 

To a solution of 5-bromo-3-thlophenecarbaldehyde (D36) (2 g. 10.4 mmol. 1 equiv) in 
DiVlE (45 ml) and H2O (15 ml) was added tetrakis(triphenylphosphlne)-palladlum(0) (600 
mg. 0.52 mmol, 0.05 equiv), and the suspension was stirred for 10 min. 

20 Triethenylboroxin -pyridine complex (prepared according to F. Kerins and D. F. O' Shea 
in J. Org. Ctiem. 2002. 67. 4968-4971; 2.64 g. 11 mmol, 1.05 equiv) and K2CO3 (1.45 g. 
10.5 mmol. 1 equiv) were added and the resulting mixture was stirred at 90°C for 4 h! 
cooled to room temperature and diluted with AcOEt. The organic phase was washed 
with a saturated NaHCOa aqueous solution . dried over MgS04 and concentrated in 

25 vacuo. Purification by flash chromatography on silica gel (/so-hexane/AcOEt : 9/1) gave 
5-ethenyl-3-thiophenecart>aldehyde (D37) (660 mg. 100%) of adduct as a pale yellow oil 
RT = 2.38 min. 



Description 38 
30 1,1 -Dimethylethyl 2-propyn-1 -ylcart)amate (D38) 

To a solution of 2-propyn-1 -amine (2 g, 36.36 mmol. 1 equiv) in CH2CI2 (20 ml) at room 
temperature were added NEtg (5.3 ml, 38.18 mmol, 1.05 equiv) and bis(1,1- 
dlmethylethyl) dicarbonate (8.32 g. 38.18 mmol. 1.05 equiv) and the resulting mixture 
was stinred at room temperature for 3 h then washed with a 2N aqueous HCI solution 
35 and a saturated NaHCOg aqueous solution, dried over MgS04 and concentrated in 
vacuo to give 1.1 -dimethylethyl 2-propyn-1-ylcarbamate (D38) (4.05 g. 72%) as 
colouriess needles which were used In the next step without further purification. 

Description 39 
40 (1 E/Z)-Propanal oxime (D39) 

To a solution of hydroxylamine hydrochloride (5 g, 86.2 mmol. 1 equiv) in H2O (60 ml) 
were added K2CO3 (12.49 g. 90.5 mmol. 1.05 equiv) and propanal (12.49 g. 90.5 mmol, 
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1.05 equiv) and the resulting mixture was stirred at room temperature for 16 h then 
extracted 3 times with EtzO. The combined organic phases were dried over MgS04 and 
concentrated in vacuo to give (yGZ)-propanal oxime (D39) (4.59 g. 73%) as a clear oil 
which was used in the next step without further purification. 

5 

Description 40 

1,1-Dimethyiethyl [(3-ethyl-5-isoxazolyl)methyi]carbamate (D40) 

To a solution of (feZ)-propanal oxime (D39) (4 g. 54.8 mmol, 1 equiv) in 

CH2CI2 (200 ml) was added N-chloro succinimide (7.44 g, 55.8 mmol, 1.02 equiv) and 

10 the resulting solution was stin-ed at room temperature for 2.5 h then pyridine (20 ml, 
excess) was added and the brown solution stirred for 2 h. 1,1-Dlmethylethyl 2-propyn-1- 
ylcarbamate (D38) (1.36 g, 8.72 mmol. 0.16 equiv) and DIPEA ( 9.5 ml, 55.8 mmol, 1.02 
equiv) were added and the resulting solution was stin-ed at room temperature for 48 h 
then washed with a 2N aqueous HCI solution and a saturated NaHCOa aqueous 

15 solution, dried over MgS04 and concentrated in vacuo. Purification of the residue by 
flash chromatography on silica gel (feo-hexane/AcOEt: 9/1) gave 1,1-dimethylethyl [(3- 
ethyl-6-isoxazolyl)methyl]carbamate (D40) (1.91 g. 91%) as a clear oil. 

Description 41 

20 /V-{3-(Dimethyiamino)-2-[(dimethyliminio)methyl]-2-propen-1-yiidene}-Af- 
methylmethanaminium di-tetrafluoro borate salt (D41) 

To 100 ml of DMF (1.34 mol, 15 equiv) at O'C was added POCI3 (25.2 ml, 294 mmol, 3.3 
equiv) over 2.5 h whilst maintaining the temperature below 4''C. To the resulting pale 
yellow solution was added bromoacetic acid (12.5 g. 89.9 mmol. 1 equiv) and the 

25 mixture is stirred at 90°C for 5 h then cooled to room temperature and concentrated in 
vacuo. To the residue was cautiously added 2.5 g of ice at 0°C followed by sodium 
tetrafluoroborate (20 g. 182 mmol, 2.0 equiv) in H2O (40 ml). The solution was cooled to 
^0°C and the precipitate fonmed was filtered off and triturated with CH3CN to give A/-{3- 
(dlmethylamlno)-2-[(dimethyliminio)methyl]-2-propen-1-ylidene}-A^- 

30 methylmethanaminium di-tetrafluoro borate salt (D41 ) (1 1 .8 g, 33 mmol, 37%) as a white 
solid which was used In the next step without further purification. 

Description 42 

(Hydroxymethyiidene)propanediai (D42) 

35 To a solution of /V-{3-(dimethylamino)-2-[(dlmethy!iminio)methyl]-2-propen-1-ylidene}-A/- 
methylmethanaminium di-tetrafluoro borate salt (D41) (11.8 g, 33 mmol, 1 equiv) in H2O 
(36 ml) was added K2CO3 (1.8 g, 13 mmol, 0.4 equiv) and the resulting mixture was 
stirred at 40°C for 5 min. then cooled to room temperature and concentrated HCI (29 ml) 
was slowly added. The aqueous phase was extracted 5 times with CH2CI2 and the 

40 combined organic phases were dried over MgS04 and concentrated in vacuo to give 
(hydroxymethylidene)propanedial (D42) (2.25 g, 68%) as a white solid which was used 
immediately. 
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Description 43 

1 -(2,2,2-Trifluoroettiyl)-1 H-pyrazole-4-carbaldehyde (D43) 

To a solution of (hydroxymetliylidene)propanedial (D42) (2.25 g, 22.5 mmol, 1 equiv) in 
5 IVleOH (300 mi) and concentrated HCI (4.4 mi) at room temperature was added (2,2,2- 
trifluoroethyl)hydra2ine hydrocliloride (3.39 g, 150 mmol, 6.7 equiv) and the resulting 
mixture was stirred for 16 h at room temperature ttien concentrated in vacuo. The 
residue was partitioned between AcOEt and H2O and the two layers were separated. 
The aqueous phase was dried over MgS04 and concentrated in vacuo. Purification of 
10 the residue by flash chromatography on silica gel (/so-hexane/AcOEt: 4/1 to 1/1 ) gave 1- 
(2.2.2-trifluoroethyl)-1H-pyra20le-4-carbaldehyde (D43) (2.8 g, 83%) as a pale yellow oil. 

Description 44 

1 ,1 -Dimethylethyl [(1 S)-2-(cyclohexylamino)-1 -methyi-2-oxoethyl]carbamate (D44) 
15 /V-{[(1.1-dimethylethyl)oxy]carbonylH-alanine (1.5 g, 8.0 mmol, 1 equiv). EDAC.HCI 
(1.84 g. 9.6 mmol. 1.2 equiv), HOBT (1.47 g. 9.6 mmol, 1.2 equiv). 4-ethylmorpholine 
(1.76 g. 16 mmol, 2 equiv) and cyclohexylamine (1.1 ml, 9.6 mmol, 1.2 equiv) in CH2CI2 
(10 ml) were stirred at room temperature for 16 h. The solution was concentrated in 
vacuo and the residue dissolved in AcOEt. The organic phase was washed with 2N 
20 aqueous HCI solution, saturated aqueous NaHCOa solution and brine, dried over MgS04 
and concentrated in vacuo to give 1,1 -dimethylethyl [(1S)-2-(cyclohexylamino)-1-methyl- 
2-oxoethyl]carbamate (D44) (2.12 g. 98%) as a colourless oil which was used in the next 
step without further purification. 

25 Description 45 

4-((Z/E)-But-2-enylamino)-3,5-dilodo-benzoic acid ethyl ester (D45) 
To a solution of 4-amino-3,5-diiodo-ben2olc acid ethyl ester (commercially available from 
Maybridge) (72.6 g, 0.17 mmol. 1 equiv) in DIVIF (450 ml) at ooc under nitrogen was 
added NaH (60% In mineral oil, 7.3 g. 0.18 mmol. 1.05 equiv) portionwise over 2 min. 

30 After 1 0 min crotyl bromide (21 .5 ml. 0.21 mmol, 1 .2 equiv) in DMF (50 ml) was added 
via cannula over 5 min and the resulting mixture was allowed to warm to room 
temperature over 30 min. 5 ml of EtOH were added and the mixture was concentrated in 
vacuo. The residue was dissolved in AcOEt and the organic phase was washed with 
H2O. The aqueous phase was extracted with AcOEt and the combined organic phases 

35 were washed with brine, dried over MgS04 and concentrated in vacuo to give the title 
compound (D45) (82 g. 100%) as a pink solid which was used In the next step without 
further purification. [M+H]+ = 472.0. RT = 4.93 min. 

Description 46 

40 3-EthyI-7-iodo-1 H-Indole-S-carbcxylic acid ethyl ester (D46) 

To a solution of 4-((Z/E)-but-2-enylamino)-3,5-dilodo-ben2oic acid ethyl ester (D45) (15 
g, 31.8 mmol. 1 equiv) in DMF (150 ml) at room temperature under nitrogen were added 
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Pcl(OAc)2 (357 mg. 1.6 mmol. 0.05 equiv). NaCOOH (6.5 g. 95.6 mmol. 3 equiv) 
NaaCOa (8.4 g. 79.6 mmol. 2.5 equiv) and NbU4CI (8.0 g. 35.0 mmol. 1.1 equiv). The 
resulting suspension was stin^ under nitrogen at SOOC for 30 min then cooled to room 
temperature and concentrated in vacuo. The residue was partitioned between AcOEt 
and H2O and the two phases were separated. The organic phase was dried over MgS04 
and concentrated in vacuo. Purification of the residue by flash chromatography on silica 
gel (/so-hexane/AcOEt : 9/1) gave the title compound (D46) (6.3 g. 58%) as a white 
solid. [M+H]+ = 344.0, RT = 3.86 min. 

Description 47 

7-BenzyloxycarbonyIamino-3.ethyl-1 H-indoio-5-carboxyllc acid ethyl ester (D47) 

To a solution of 3-ethyl-7-iodo-1 A/-indole-5-carboxylic acid ethyl ester (D46) (850 mg. 
2.48 mmol. 1 equiv) in toluene (20 ml) at room temperature under nitrogen were added 
benzyl carbamate (562 mg. 3.72 mmol. 1.5 equiv). copper iodide (24 mg. 0.13 mmol. 
0.05 equiv) K3PO4 (1.05 g. 4.8 mmol. 2 equiv) and N.N'-dimethylethylenediamine (26 ^J. 
0.25 mmol. 0.1 equiv) and the resulting suspension was stirred at lOOOc for 30 min then 
cooled to room temperature and concentrated in vacuo. The residue was partitioned 
between AcOEt and H2O and the two phases were separated. The organic phase was 
dried over MgS04 and concentrated in vacuo. Purification of the residue by flash 
chromatography on silica gel (/so-hexane/AcOEt : 9/1) gave the title compound (D47) 
(250 mg, 27%) as an off white solid. [M+H]+ = 367.1 , RT = 3.73 min. 

Description 48 

7-Amino-3-ethyl-1 H-indole-5-carboxylic acid etiiyl ester (D48) 

To a solution of 7-benzyloxycarbonylamino-3-ethyl-1 H-indole-5-carboxylic add ethyl 
ester (D47) (250 mg. 0.68 mg, 1 equiv) in EtOH (10 ml) were added NH4COOH (431 mg 
6.8 mmol. 10 equiv). H2O (2 ml). Pd (10% w/w on charcoal. 50 mg. 0.02 equiv w/w) and ' 
the resulting mixture was stirred at 70OC for 1.5 h. Another 200 mg of Pd (10% w/w on 
charcoal. 0.08 equiv w/w) were then added and the resulting mixture stln-ed at 70Oc for 
another 30 min then cooled to room temperature. The catalyst was filtered off through a 
pad of celite and most of the EtOH was removed in vacuo. The residue was partitioned 
between AcOEt and H2O and the two phases were separated. The organic phase was 
dried over IVlgS04 and concentrated in vacuo to give the title compound (048) (150 mg. 
95%) as an off white solid which was used in the next step without further purification 
[M+H]+ = 233.1. RT = 3.19 min. 

Description 49 

7-(3-Chloro-propanoylamino)-3-ethyi-1 H-indofe-S-carboxylic acid ethyl ester (D49) 

To a solution of 7-amino-3-ethyl-1 H-indole-5-carboxylic acid ethyl ester (D48) (300 mg 
1.29 mmol. 1 equiv) In CH2CI2 (10 ml) were added NEtg (216 jil. 1.55 mmol. 1 2 equiv) ' 
and 3-chloroproplonyl chloride (136 pd, 1.42 mmol. 1.1 equiv) and the resulting solution 
was stirred at room temperature for 48 h then diluted with AcOEt and washed with H2O. 
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The organic phase was dried over MgS04 and concentrated in vacuo. Purification of the 
residue by flash chromatography on silica gel (/so-hexane/AcOEt : 3/1) gave the title 
compound (D49) (300 mg. 72%) as a white solid. [M+H]+ = 323.4. RT = 3.18 min. 

Description 50 

7-Ethenesuifonylamino-3-ethyl-1 H-indole-5-carboxylic acid ethyl ester (D50) 

To a solution of 7-amino-3-ethyl-1 H-indole-5-carboxylic acid ethyl ester (D48) (1.1 g, 
4.74 mmol. 1 equiv) in CH2CI2 (20 ml) at room temperature were added pyridine (575 jil 
7.11 mmol. 1.5 equiv). DMAP (66 mg. 0.47 mmol, 0.1 equiv) and 2-chloroethanesulfonyl 
chlonde (545 ^1. 5.22 mmol. 1.1 equiv) and the resulting mixture was stirred for 5 min 
then diluted with AcOEt. The organic phase was washed with a 2N aqueous HCI 
solution, dried over MgS04 and concentrated in vacuo. The residue was dissolved In 
CH2CI2 (20 ml) and NEtg (1 ml, excess) was added and the resulting solution was stirred 
at room temperature for 16 h then diluted with AcOEt. The organic phase was washed 
with H20, 2N aqueous HCI solution and brine, dried over MgS04 and concentrated in 
vacuo to give crude title compound (D50) (1 .7 g. 1 1 0%) as a brown oil which was used 
in the next step without further purification. [M+H]+ = 323.1 , RT = 3.29 min. 

Description 51 

f(1 S,2R)-1 -Benzvl-2-hvdroxv-3-r3-m6thQxv - ben2vlaminnVproDvl1-carhamir. aniH towL 
butvl ester (D51) 

((S)-(S)-1-Oxlranyl-2-phenyl-ethyl)-carbamlc acid fert-butyl ester (10 g 38 mmol 1 
equiv) [Chirex 1819W94 Lot#9924382] was dissolved In EtOH (100 ml) and 3-methoW- 
benzylamine (14.6 ml. 114 mmol, 3 equiv) was added. The resulting mixture was heated 
under an atmosphere of nitrogen, for 12 h at reflux temperature. The mixture was cooled 
and the solvent was removed by evaporation in vacuo. The residue was dissolved In 
AcOEt and washed three times with H2O. dried over MgS04 and concentrated in vacuo. 
Punflcation by flash chromatography on silica gel (CH2Cl2/MeOH: 98/2 to 95/5) gave 
the title compound (051) (10.0 g, 66%) as a white solid. 

Description 52 

1,1-Dlmethylethyl (4,4-difluorocyclohexyl)carbamate (D52) 

To a solution of 1,1-dimethylethyl (4-oxocyclohexyl)carbamate (3.56 g 16 7 mmol 1 
equiv) In CH2CI2 (50 ml) was added DAST (4.6 ml. 35.1 mmol. 2.1 equiv) and the 
resultong mixture was stin-ed at room temperature for 16 h. A saturated aqueous 
NaHCOa solution (20 ml) was added and the biphasic mixture was vigorously stin-ed at 
room temperature for 1h. The layers were separated and the aqueous phase extracted 
with CH2CI2. The combined organic layers were dried over MgS04 and concentrated in 
vacuo. Tnturation of the residue with hexane gave 1.1-dimethylethyl (4 4- 
difluorocyclohexyOcarbamate (D52) (1.7 g. 43%) as a white solid which was used in the 
next step without further purification. 
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Description F1 

[1-(3-IVIetlioxyphenyl)-1-metliylethyl]amine (F1) 

Aflasic was charged with benzyl [1-(3-methoxyphenyl)-1-methylethyl]carbamate (D34) (1 
g, 3.34 mmol, 1 equiv). 10% palladium on charcoal (50% wet. 100 mg. 10% w/w) 
NH4COOH (2.1 g. 33 mmol, 10 equlv). EtOH (40 ml) and H2O (8 ml). The resulting 
mixture was stin-ed at 80°C for 2 h, cooled to room temperature and the catalyst was 
filtered off using a pad of celite. Most of the EtOH was removed in vacuo and the residue 
was diluted with 1N HCI aqueous solution. The aqueous phase was extracted with 
AcOEt then baslfied to pH 13 and extracted twice with AcOEt. These combined organic 
layers were dried over MgSO* and concentrated in vacuo to [1-(3-methoxyphenyl)-1- 
methylethyl]amine (F1) (290 mg. 53%) as a yellow gum which was used in the next step 
without further purification. 

Description F2 

2-[3-(Trifluoromethyl)phenyl]propan-2-amine (F2) 

2-[3-(TrifIuoromethyl)phenyl]propan-2-amlne (F2) was obtained from benzyl {1-methyl-1- 
[3-(trifluoromethyl)phenyl]ethyl}carbamate (D35) in an analogous manner to the process 
described for Description F1 (F1). 

Description F3 

2,6-Dimethyl-2-heptanamine (F3) 

2,6-Dimethyl-2-heptanamine (F3) was obtained according to S. S. Berg and D T 
Cowling, J. Chem. Soc. (C) 1971, 1653-1658. 

Description F4 

[(3-Ethyl-5-isoxazolyl)methyl]amine hydrochloride (F4) 

1.1-Dimethylethyl [(3-ethyl-5-isoxazolyl)methyl]cariDamate (D40) (1.28 g, 5.53 mmol 1 
equiv) was dissolved in a 4IVI HCI solution in dioxan (20 ml) and the resulting solution 
was stin-ed at room temperature for 2 h then concentrated in vacuo. Trituration of the 
residue with EtjO gave [(3-ethyl-5-lsoxazolyl)methyl]amine hydrochloride (F4) (0.82 g. 
92%) as a white solid which was used in the next step without further purification. 

Description F5 

A/'-Cyclbhexyl-L-alaninamide hydrochloride salt (F5) 

A^-Cyclohexyl-L-alaninamlde hydrochloride salt (F5) was obtained from 1 1- 
dlmethylethyl [(1S)-2-(cyclohexylamlno)-1-methyl-2-oxoethyl]carbamate (044) in an 
analogous manner than for Description F4. 

Description F6 

4,4-Dlfluorocyclohexanamine tosic salt (F6) 

1.1-Dlmethylethyl (4.4-difluorocyclohexyl)carbamate (D52) (1.0 g, 4.25 mmol, 1 equiv) 
was dissolved In CH3CN (20 ml) and PTSA.H2O (1.61 g, 8.5 mmol. 2 equiv) was added. 
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The resulting mixture was stirred for 16 h. The precipitate formed was filtered off and 
triturated with EtaO to give 4,4-difIuorocyclohexanamine tosic salt (F6) (865 mg, 66%) as 
a white solid which was used In the next step without further purification. 

Preparation of Epoxides 
Epoxide 1 

1,1-Dimethylethyi{(1S)-2-(3,5-difluoropheny!)-1-[(2S)-2-oxiranyl]ethyl}carbamate 
(K1) 

1,1-Dimethylethyl {(1S)-2-(3,5-difIuorophenyl)-1-[(2S)-2-oxiranyl]ethyl}carbamate (K1) 
was obtained from methyl 3.5-dlfluoro-L-phenylalanlnate (D27) according to the 
procedure described in Patent US 2003/0004360 A1. 

Epoxides 2-3 (iC2-K3) 

Epoxides 2-3 were obtained in an analogous manner to the process described for 
Epoxide 1 (K1) using the appropriate alaninate indicated in the table below: 



Name 


Precursor 


1 ,1 -Dimethylethyl {(1 S)-2-(3-fluorophenyl)-1-[{2S)-2- 
oxlranyl]ethyl}carbamate (K2) 


D28 


1 .1 -Dimethylethyl {(1S)-2-(3-chlorophenyl)-1-[(2S)-2- 
oxiranyl]ethyl}carbamate (K3) 


D29 



Preparation of Esters 
Ester 1 

Methyi7-ethyl-2-oxo-1,2,3,4-tetrahydro[1,4]diazepino[3,2.1-/i/lindole-9-carboxylate 
(B1) 

To a solution of methyl 7-[(3-chloropropanoyl)amino]-3-ethyl-1/V-indole-5-carboxylate 
(D16) (300 mg, 0.93 mmol, 1 equlv) In DMF (10 ml) at room temperature under nitrogen 
was added NaH (60% In mineral oil, 41 mg, 1.02 mmol. 1.1 equlv). The resulting solution 
was heated to lOQOc for 1 h and then cooled to room temperature. Excess NaH was 
neutralised with MeOH (2 ml) and the solution was concentrated in vacuo. The residue 
was dissolved in AcOEt and the organic phase was washed with H2O, dried over MgS04 
and concentrated in vacuo. Purification of the residue by flash chromatography on silica 
gel (/so-hexane/AcOEt : 2/3) gave methyl 7-ethyl-2-oxo-1. 2,3.4- 
tetrahydroI1.4]dla2epino[3.2.1-/j/]indole-9-cart3oxylate (B1) (120 mg. 45%) as a white 
solid. [M+HJ+ = 273.0. RT = 3.08 min. 



Ester 2 

IVIethyi7-ethyi-3,4-dihydro-1H-[1,2,53thiadia2eplno[3,4,5-/»/lindoie-9-carboxylate 
2,2-dioxide (B2) 

To a solution of methyl 7-[(ethenylsulfonyl)amlno]-3-ethyl-1H-lndole-5-carboxylate (D13) 
(2.98 g, 9.69 mmol, 1 equiv) In DMF (40 ml) at room temperature under nitrogen was 
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added NaH (60% in mineral oil, 465 mg, 11.6 mmoi. 1.2 equiv). After 5 min, tlie mixture 
was heated to 100OC for 1 h and then cooled to room temperature. MeOH (1 mi) was 
added and the solution was concentrated in vacuo. The residue was dissolved in AcOEt 
and the organic phase was washed with a saturated NaHCOg aqueous solution, dried 
over MgS04 and concentrated in vacuo. Trituration of the residue with EtaO gave methyl 
7-ethyl-3,4-dihydro-1 H-[1 .2.5]thiadia2epino[3.4,5-/7/]indole-9-carboxylate 2.2-dioxide (B2) 
(1 .67 g. 55%) as a brown solid which was used in the next step without further 
purification. [M+H]+ = 309.3. RT = 2.93 min. 

Ester 3 (Procedure A) 

Methyl 7-ethy|.1.methyW.4Kllhydro.1H-[1,2,5lthiadia2epino[3A5-#i/IlndoIe^- 
carboxylate 2,2-dioxide (83) 

To a solution of methyl 7-ethyl-3.4-dihydro.1H.[1.2.5]thladiazepino[3,4.5-/i/|iridoie-9- 
carboxylate 2.2.dioxide (B2) (2.07 g, 6.74 mmol, 1 equiv) in DMF (50 ml) at room 
temperature under nitrogen were added KaCOa (4.65 g. 33.7 mmol, 5 equiv) and 
lodomethane (2.1 ml. 33.7 mmol. 5 equiv). The resulting mixture was stirred at 80°C for 
1h then cooled to room temperature, filtered through a pad of cellte and concentrated in 
vacuo. The residue was dissolved in AcOEt and the organic phase was washed with a 
saturated NaHCOa aqueous solution, dried over MgS04 and concentrated in vacuo 
Trituration of the residue with Et^O gave methyl 7-ethyl-1-methyl-3,4-dihydro-1H- 
[1.2.5]thiadia2eplno[3.4.5-/;;]indole-9-carboxylate 2,2-dioxide (83) (1 58 g 73%) as a 
white solid which was used in the next step without further purification rM+Hl+ = 323 1 
RT= 2.90 min. i j 

Ester 3 (Procedure B) 

IVIethyi7-ethy|.1.methyl-3,4-dihydro-1Ay-[1.2,51thladiazepinot3,4.5.|,/Iindole^. 
carboxylate 2,2-dioxide (B3) 

To a solution of methyl 7.ethyl-3.4-dihydro-1H-[1.2.5]thiadiazepino[3,4.5-/,/]indole-9- 
carboxylate 2.2.dioxlde (B2) (191 mg. 0.62 mmol. 1 equiv) in DIVIF (3 ml) at room 
temperature were added NaH (60% dispersion in mineral oil. 50 mg. 1.25 mmol. 2 equiv) 
and lodomethane (46 ^l. 0.74 mmol, 1.2 equiv) and the resulting solution was stirred for 
1 h then partitioned between AcOEt and a saturated NaHCOa aqueous solution. The two 
layers were separated and the organic phase was washed with brine, dried over MgS04 
and concentrated In vacuo. Purification of the residue by flash chromatography on silica 

M^li;r'!.^'^"^'''°°^*' *° ^'^^ 9^^^ '"^^^y 7-ethyl-1-methyl-3.4-dihydro-1H- 
[1.2,5]thiadiazepino[3.4.5-/)/llndole-9-carboxylate 2.2-dloxlde (B3) (44 ma 22%) as a 
brown gum. x »i / a 

Ester 4 

Methyl7.ethy|.H,henyl-3,4.dihydro.1H.[1.2,5]thiadia2epino[3.4,5./i/lindoIe.9. 
carboxylate 2,2-dioxfde (B4) 
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To a solution of methyl 7-ethyl-3,4-dihydro-1H-[1,2,5]thladiazeplno[3,4,5-/7/]lndole-9- 
carboxylate 2,2-dioxide (B2) (200 mg, 0.65 mmol, 1 equiv) In CH2CI2 (30 ml) were 
added phenylboronic acid (312 mg, 2.5 mmol. 3.8 equiv), Cu(OAc)2 (228 mg, 1.25 mmol, 
1.9 equiv), NEtg (350 fJ. 2.5 mmol. 3.8 equiv) and powered activated 4A molecular 
5 sieves (300 mg, 150% w/w). The resulting mixture was stInTed at room temperature for 2 
h then the molecular sieves were filtered off through a pad of celite and the organic 
phase was washed with 2N HCI aqueous solution and a 2N NaOH aqueous solution, 
dried over MgS04 and concentrated in vacuo. Purification of the residue by flash 
chromatography on silica gel (feo-hexane/AcOEt: 1/2) gave methyl 7-ethyl-1-phenyl-3,4- 
10 dihydro-1H-[1,2,5]thiadiazepino[3,4.5-/j/lindole-9-carboxylate 2,2-dioxide (B4) (30 mg, 
1 2%) as a white solid. [M+H]* = 385.2, R.T. = 3.54 min. 

Ester 5 

Methyl 7-ethyl-1 ,3-dimethyl-3,4-dlhydro-1 .2,5]thiadiazepino[3,4,5-Ai/|indole-9- 
15 carboxylate 2,2-dioxide (B5) 

Methyl 7-ethyl-1 ,3-dimethyl-3,4-dihydro-1H-[1 ,2.5]thiadlazepino[3,4,5-/7/Iindole-9- 
carboxylate 2,2-dioxide (B5) was obtained as a by-product of the synthesis of Ester 3 
(Procedure B). 



20 Esters 9 and 11 (39 and B11) 

Esters 9 and 1 1 (B9 and B1 1) were obtained in an analogous manner to that described 
for Ester 3 (Procedure A) using the appropriate precursor indicated in the table below: 



Name 


Precursor 


[M+H]* 


RT 
(mIn.) 


Methyl 1-methyl-7-(1-methylethyl)-3,4-dihydro-1H- 
[1 .2.5]thiadiazepinoI3,4,5-/j/lindole-9-carboxylate 2,2- 
dioxide (B9) 


D18 


337.4 


3.13 


Methyl 1 -methyl-7-propyl-3,4-dihydro-1 H- 

[1 ,2,5]thiadiazepino[3,4,5-/?/]lndole-9-carboxylate 2,2- 
dioxide (BID 


D17 


337.2 


3.13 


Esters B6-B8, BIO and B12-B13 

The following esters were obtained using an analogous manner to that described for 
Ester 3 (Procedure A) from the appropriate precursor and alkylating reagent indicated in 
the table below: 


Name 


Precursor 


Alkylating 
Reagent 


[M+H]* 


RT 
(min.) 


Methyl 6-ethyl-1 -(phenylmethyl)-9a,9b- 
dlhydro-1H-[1,2,5]thiadlazino[3,4,5- 
/7/lindole-8-carboxvlate 2,2-dioxide (86) 


B2 
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Methyl 7-ethyl-1 -(1 -methylethyl)-3.4- 
dihydro-1 ,2.5]thiadiazepino[3.4,5- 
/j/lindole-g-carboxylate 2.2-dioxide (B7) 


B2 




351.4 


3.40 


Methyl 1,7-diethyl-3,4<fihydro-1W- 

[1,2,5]thiadiazepino[3,4.5-/j/]indoIe-9- 
carboxvlate 2.2-dioxide (Bfl) 


82 


1 
1 


OOf.O 


3.30 


IVlethyl 7-ethyl-1 -(2.2,2-trifiuoroethyl).3.4- 
dihydro-1H-[1.2,5]thiadiazepino[3,4,5- 
/7/Iindole-9-carboxylate 2,2-dioxide (B10) 


82 


F 

J 


391.4 


3.36 


Methyl1^thyl-7-propy|-3,4-dihydro-1H. 
[1,2,5]thiadiazepino[3,4,5-/j;lindole-9- 
carboxvlate 2.2-dioxide (B1P) 


D17 


1 


351.2 


3.26 


IVIethyl 1 -{2-[(1 .1 -dimethylethyl)oxy]-2- 

oxoethyl}-7-ethyl-3,4-dihydro-1 H- 

[1,2,5]thiadia2epino[3,4,5-/)/lindole-9- 
carboxylate 2,2-dioxide (B13) 


B2 


O 


440.4 
([IVI+NH 

3+H]*) 


3.46 



Ester 14 

Methyl 6-ethyMH-[1.2.5]thiadlazino[3.4,5-/i/IlndoIe-8-carboxylate 2,2-dioxide (814) 
Jnol^l^r °^ Ty ^■^^^^'°^°"^^*y')^"'fo"y'J^'^ino}-3^thyl-1^ 

N«H rino/ h""^' ^ ^"'^^ ""^^ '"'^ temperature was added 

NaH (60/0 dispersion .n mineral oil. 153 mg. 3.82 mmol. 2 equiv) and after 5 min the 
solution was stirred at 100°C for 1 hour then cooled to room temperature. NaH (SOo/o 

TTZnJ:!!?'^' '-^^ ^^"''^^ and the solution 

stin-ed at 100 C for another 1 h then cooled to room temperature and concentrated in 
vacuo. The residue was partitioned between AcOEt and a 2N aqueous HCI solution The 
two layers were separated and the organic phase was washed with a saturated NaHCO^ 
aqueous solution and brine, dried over IVIgSO^ and concentrated in vacuo. Purification of 
the residue by flash chromatography on silica gel (/so-hexane/AcOEt: 9/1 to 1/1) qave 

methyl 6-ethyl-1/V-[1.2.5]thiadia2lno[3.4.5-/7/lindole-8-carboxylate 2.2-dioxide (B14) (143 
mg. 41%) as a brown solid. / v 

Ester 16 

dioi'!di(Btr^'"^"'"^*''^^ ^'2" 

1° f/?!""!?/^ 6-ethyl-1H-[1.2.5]thiadiazinor3.4.5-/7/]indole-8-carboxylate 2 2- 

^T^S^- ^ ' ^"^"^ '"'^ temperature were added 

NaH (60/0 dispersion In mineral oil. 7 mg. 0.182 mmol. 2 equiv) and iodomethane (200 

^""^ 1 then partitioned 

between AcOEt and a saturated NaHCOs aqueous solution. The two layers were 
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separated and the organic phase was washed with brine, dried over MgS04 and 
concentrated in vacuo. Purification of the residue by flash chromatography on silica gel 
(/so-hexane/AcOEt: 9/1 to 4/1) gave methyl 6-ethyl-1-methy|.1H-[1,2,5]thiadiazinor3 4 5- 
A>/Iindole-8-carboxylate 2.2-dioxide (B16) (20 mg. 71%) as a brown solid 
5 [M+H]* = 309.1, R.T. = 2.90 min. 



10 



Ester 15 

Methyl 6-ethyl-1.3.dimethy|.1H.[1.2,5]thiadiazinoI3,4,5-/»/lindole^-carboxylate 2 2- 
dioxide (B15) ' 

Methyl 6-ethyl-1.3-dimethy|.1H.[1.2.5]thladia2ino[3.4.5-/7/]indole.8-carboxylate 22- 
dioxide (B15) was obtained as a by-product of the synthesis of ester B16. 

Ester 17 

1. JJTJ;?" ®;!!'5:'"''^'^-*''''"^*''y'-''«"f'''2.5]thiadla^ 
ID ZyZ-dioxide (BIT) 

Methyl 6-ethyl-1.3.3-trimethyl-1«-[1.2.5]thiadlazinoI3.4.5-/7ylindole.8-carboxylate 2 2- 
dioxide (817) was obtained as a by-product of the synthesis of ester 816. 



20 



25 
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Ester 18 

7.Ethy|.2-oxo-1.2.3,4-tetrahydro-[1.4]diazepino[3,2.1./inmdole.9^arboxylicacid 
ethyl ester (818) 

To a solution of 7-(3-chloro-propanoylamino)-3-ethyl-1 H-indole-5-carboxylic acid ethyl 
ester (D49) (300 mg. 0.93 mmol. 1 equlv) in DMF (10 ml) at room temperature under 
nitrogen was added NaH (60% in mineral oil. 41 mg. 1.02 mmol. 1.1 equiv) The 
resulting solution was heated to lOQOC for 1 h and then cooled to room temperature 
Excess NaH was neutralised with EtOH (2 ml) and the solution was concentrated in 
vacuo The residue was dissolved in AcOEt and the organic phase was washed with 
H2O. dned over MgS04 and concentrated in vacuo. Purification of the residue by flash 
chromatography on silica gel (/so-hexane/AcOEt : 2/3) gave the title compound (B18) 
(120 mg. 45%) as a white solid. [M+H]+ = 287.0. RT = 3.08min. 

Ester 19 

2.Ethyl-7,7.dioxo.6,7,8,9.tetrahydro.7/6.thla-6.9a-dlaza-ben2o[cdIazulene-4. 
carboxyiic acid etiiyl ester (81 9) 

m«nw.'o!I.°" °f ^■^^^^"esulfonylamino-S-ethyM Wndole-5-cariDoxylic acid ethyl ester 

"H^' ^-"^ ^ ^''"'^^ temperature under nitrogen 
was added NaH (60% in mineral oil. 19 mg, 0.45 mmol. 1.2 equiv). After 5 min the 
mixture was heated to ICQOc for 1 h and then cooled to room temperature. EtOH (1 ml) 
was added and the solution was diluted with AcOEt. The organic phase was washed 
wrth 2N aqueous HOI solution, dried over MgS04 and concentrated in vacuo to give the 
title compound (819) (100 mg. 770/0) as a brawn solid which was used in the next step 
without further purification. [M+H]+ = 323.3, RT = 2.93 min. 
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Ester 20 

2-Ethyl-6-methy|.7,7Klioxo.6,7,8,9-tetrahydro-7/6-thIa-6,9a-diaza-benzo[cdIazulene- 
4-carboxylic acid ethyl ester (B20) 

To a solution of 2-ethyl-7,7-dioxo-6.7.8.9-tetrahydro-7/fi-thia-6.9a-dlaza- 
benzo[cc(lazulene-4-carboxylic acid etiiyl ester (B1 9) (200 mg. 0.621 mmoi. 1 equlv) in 
DMF (10 ml) at room temperature under nitrogen were added NaH (60% In mineral oil. 
50 mg. 1 .24 mmol. 2 equlv) and, after 2 min, Mel (46 ^1, 0.74 mmol. 1 .2 equiv). The 
resulting mixture was stin-ed at room temperature for 30 mIn then EtOH (1 ml) was 
added and the solution concentrated in vacuo. The residue was dissolved in AcOEt and 
the organic phase was washed with H2O. dried over IV1gS04 and concentrated in vacuo. 
Purification of the residue by flash chromatography on silica gel (feo-hexane/AcOEt : 1/1) 
gave the title compound (B20) (150 mg, 76%) as a white solid. [M+HI+ = 337 1 RT = 
3.24 min. 

Ester 21 

2.Ethy|.7,7-dioxo-6-phenyl^,7.8,9.tetrahydro-7/ff-thla^.9a-dia2a-ben2o[cdIa2ulene- 
4-carboxylic acid ethyl ester (B21) 

To a solution of 2-ethyl-7.7-dloxo-6,7.8,9-tetrahydro-7/6-thia-6.9a-dla2a- 
benzo[cQr|azulene-4-carboxylic acid ethyl ester (819) (200 mg, 0.62 mmol. 1 equiv) In 
CH2CI2 (30 ml) were added phenylboronic acid (312 mg. 2.5 mmol, 4 equiv), copper (II) 
acetate (220 mg, 1 .25 mmol, 2 equiv). NEtg (350 ml, 2.5 mmol, 4 equiv) and activated 
4A molecular sieves (300 mg). The resulting mixture was stirred at room temperature for 
2 h and then filtered. The filtrate was washed with 2N aqueous HCI solution, a 2N 
aqueous NaOH solution, dried over MgS04 and concentrated in vacuo. Purliflcatlon of 
the residue by flash chromatography on silica gel (/so-hexane/AcOEt : 2/1) gave the title 
compound (821) (30 mg, 12%) as a white solid. [M+H]+ = 399.2, RT = 3.54 min. 

Preparation of BOC-protected amines 
BOC-protected Amine 1 

Teit-butyl [(1 S,2/?)-1-ben2yl-3.(cyclohexylamino)-2-hydroxypropyllcarbamate (HI) 

Te/t-butyl {(1S)-1-[(2S)-oxiran-2-yl]-2-phenylethyl}carbamate (10 g. 38 mmol 1 equiv) 
[Chirex 1819W94 Lott^9924382] was dissolved in EtOH (100 ml) and cyclohexylamine 
(13 ml. 114 mmol. 3 equiv) was added. The resulting mixture was heated, under an 
atmosphere of nitrogen, for 12 h at reflux temperature. The mixture was cooled and the 
solvent was removed by evaporation in vacuo. The resulting white solid was washed 
with H2O and then with Et20 before drying in vacuo to give feAt-butyl [(1S,2«)-1-benzyl- 
3-(cyclohexylamlno)-2-hydroxypropyl]carbamate (HI) (9.0 g, 66%) 
[M+H]+ = 363.2 

BOC-protected Amines 2-46 (H2-H46) 
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BOC-pro^ec^ed ammes 2-46 were prepared in an analogous manner to that described for 
BOC-pro^ected amme H1. substituting cyclohexylamine with the appropriate epoxide or 
amine indicated in the table below (if not commercially available)- 



BOC-protected amine 


Epoxide 
precursor 


Amine 
precursor 


re/t-buty! {(1 S,2R)-1 -benzyl-2-hydroxv-3-r(3- 
methoxybenzvDaminol propyijcarbamate (H2) 






Tert-butyl ((1 S.2f?)-1-ben2yl-2-hydroxv-3-fr3. 
(trifluoromethyDbenzyl] amino>DroDVl)carbamate (H3^ 






Tert-butyl ((1 S.2/?)-l -benzyl-2-hydroxy-3-fri-f3- 

methoxyphenyl)-1.methylethyl]amino}propyl)cart3amate 
(H4) 




F1 


Te/f-butyl [(1S,2/?)-l.benzyl-2-hydroxy-3-({1-methyl-1- 

[3-(trifluoromethyl)phenyl]ethyl}amlno)propyl] 
carbamate (H5) 




F2 


rert-butyl ((1 S,2R)-1-benzyl-2-hydroxy-3-{r3- 
Jtrif!uoromethoxy)ben2vnamlno)Dropvl)carbamate(H6^ 






re/f-butyl [(1 S,2/?)-1 -ben2yl-3-(ben2ylamino)-2- 
hydroxvDropyllcarijamate 






rerf-butyl {(1 S.2/?)-1-ben2yl-2-hydroxy-3-[(2- 
_methylbenzyl)aminol propyftcarbamate (H8) 






7erf-butyl {(1 S,2R)-1-ben2yl-2-hydroxy-3-[(3- 
methylbenzyOaminol propvllcarbamate (H9) i 






7e/t-butyl {(1 S,2f?)-1 -benzyl-2-hydroxy-3-r(4- 
rnethylbenzyDaminol propyl}carbamate (H10) 






TeAt-butyl {(1 S,2/?)-1 -benzyl-2-hydroxy-3-rfDvridin-2- 
yImethyDaminolDroDyl} carbamate (H1 1) 






Tert-butyl {(1 S,2f?)-1 -ben2yl-2-hydroxy-3-[(pyridin-3- 
ylmethyDaminolpropvft carbamate rH12) 






Te/f-butyl in -benzy[-2-hydroxy-3-[(pyridln-4- 
ylmethvDaminolpropyl} carisamate (H 1 3) 






7e/f-butyl {(1 S.2f?)-1 -benzyl-2-hydroxy-3-[(2- 
-Bl]§Dy!§Mal^]i^ 1 






Te/f-butyl I(1S,2/?).1-ben2yl-2-hydroxy-3-(tetrahydro- T 
2/y-pyran-4-ylamino)Dropyl] carbamate (H15) 






re/f^butyl {(1S,2/?)-1-benzyl-3-[{1S)-2.3-dihydro-1H- 
inden-1-ylaminol-2-hvdroxypropvl>carbamate(H16) 
/eAT-DutvK(lS.2R)-1-ben2Yl-2-hvdroxv-3-fM 1 6- 




F3 
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trimethvlhexvDaminol proDVllcarbamate (H17) 
Te/f-butyl ((1 S.2/?)-1-benzyl-3-{((1 -ethyl-1 H-pyrazol-4- 
yl)methynamino>-2-hvdroxvDropyl)carbamate (H 1 8) 







Teff-butyl {(1S.2/?)-1-ben2yl-2-hydroxy-3-[(2- 
methoxvethyDaminol proDvl>carbamate (H^9) 







re/f-butyl [(1S.2/?)-1-ben2yl-3-(ethylamino)-2- 
hydroxypropyllcarbamate (H20) 







1 Tert-butyl {(1S,2/?)-1-benzyl-3-[(2-fluoroethyl)amino]-2- 
hydroxypropyDcarbamate (H21) 







1 TeAt-butyl {(1S.2/?)-1-benzyl-3-[(2.2- 
Muoroethyl)amlnol-2-hydroxvDroDvllcarbamate(H22) 







Tert-buty\ {(1S,2R)-1-ben2yl-2-hydroxy-3-[(2,2.2- 
trifluoroethyOamino] propyDcarbamate (H23)' ' 







Tert-buty] [(1S,2f?)-l-benzyl-2-hydroxy-3- 
(propylamino)propvll carbamate (H24) 







Terf-butyl [(1S,2/?)-1-benzyl-2-hydroxy-3- 
flsopropylamino)propyl] carbamate (H25) 







Te/t-butyl [(1S.2/?).1.ben2yl-3-(cyclopropylamino)-2- 

hydroxypropyllcarbamate (H26) 







Terf-butyl {(1S.2R)-1-ben2yl-2-hydroxy-3-[(2,2,3,3,3- 
1 pentafluoropropvDaminolpropvDcarbamate (H27) ' 







Tert-butyl [(1S,2R)-1-benzyl-2-hydroxy-3-(prop-2-yn-1- 
ylamlno)propvn carbamate (H28) 







reff-butyl [(1S,2/?)-1.benzyl-3-(butylamino)-2- 
hydroxvpropyllcarbamate (H29) 







Tert-butyl ((1S,2R)-1-ben2yl-2-hydroxy-3-{[(1S)-1- 
methylpropyllamino) propyl)carbamate (H30) 







rerf-butyl ((1S.2R)-1-ben2yl-2-hydroxy-3-{[(1f?)-l- 
methylpropyllamino) propyDcarbamate (H31 ) 






J 


Tert-butyl {(1S,2/?)-1-ben2yl-3-[(cyclopropylmethyl) 
amino]-2-hydroxvDropyl}carbamate (H32) 






Tert-butyl [(1 s,2/?)-1-benzyl-2-hydroxy-3- 
(Isobutylamino)proPYn carbamate (H33) 







Tert-butyl [(1 S.2R)-^ -benzyl-3-(cyclobutylamlno)-2- 
hydroxypropyllcarbamate {H34) 







1 7'ert-butyl[(1S.2/?)-1-benzyl-3-(Tert-butylamino)-2- 






1 7'ert-butyI[(ls.2/?)-1-ben2yl-3-(cyclopentylamino)-2- 
hydroxypropyllcarbamate (H36) 






1 1 .1-Dimethylethyl ((1 S.2/?)-3-[(2.2-dlmethyltetrahydro. 
1 2H-pvran-4-yl)amino]-2-hvdroxy-1- 
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(phenylmethvDpropyncarbamate (H37) 

1 .1-Dimethylethyl [(1 S,2f?)-1-[(3.chlorophenyl)methyl]- 
«3-(cyclopropylamino)-2-hydroxypropyl]carbamate (H38) 






1 .1-Dimethylethyl [(1 S.2R)-1-[(3-chlorophenyl)methya- 
J-(^ciohexylaminoV2-hydroxvDropvl]carbamate (H39^ 


ixO 




1.1-DimethyIethyl[(1S.2R)-1-[(3-chIorophenyl)methyll- 

^ nyaroxy-j-(tetranydro-2/Y-pyran-4-ylamlno)propy/J 
carbamate (H40) 


K3 




1 . 1 -Dimethylethyl {(1 S,2R).3-(cydopropylamfno)-1 -[(3- 
riuorophenyOmethvl]-2-hvdroxvpropyl}carbamate (H41 > 






1 .1-Dimethylethyl {(1 S.2/?).3-(cyclohexylamino)-1 -[(3- 
fluorophenvl)methvn-2-hydroxvpropvl}carbamate(H42) 


K2 




1,1-DimethylethylI(1S,2«).l-[(3-fluorophenyl)methyJ]-2- 

hydroxy-3-(tetrahydro-2H-pyran-4-ylamino)propyl] 
carbamate (H43) 


K2 




1 .1 -Dimethylethyl {(1 S,2R)-3-(cyc!opropylamino)-1- 

[(3,5-difiuorophenyl)methyl]-2-hydroxypropyl}carbamate 
(H44) 


K1 




1, 1 -Dimethylethyl {(1S,2/?)-3-(cvclohexviaminn^ i U'k'k 

difluorophenyl)methyl]-2-hydroxypropyl}carbamate 
(H45) 


K1 




1 , 1 -Dimethylethyl [(1 S,2R)-1 -[(3.5- 

difluorophenyl)methyl]-2-hydroxy-3-(tetrahydro-2«- 
pyran-4-ylamino)Dropvn carbamate (H46) 


K1 





10 
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BOC-protected Amine 47 

1.1.Dlmethylethyl[(1S,2/?)-H(3-chlorophenyl)methyl]-2-hydroxy-3- 
(me«iylamlno)propyl]carbamate(H47) 

To a solution of methylamine (2N in MeOH. 6 ml, 12 mmol. 7.1 equiv) was added 1 1- 
dimethylethyl {(1S)-2-(3-chIorophenyl)-1-[(2S)-2-oxiranyI]ethyl}carbamate (K3) (500 mg 
1 .68 mmol. 1 equiv) and the resulting mixture was stirred at 60°C for 1 0 min with 
microwaves activation then cooled to room temperature and concentrated in vacuo to 
give 1.1-dimethylethyl [(1S.2R)-1-[(3.chlorophenyl)methyl].2.hydroxy.3- 
(methylamino)propyl]carbamate (H47) (245 mg. 44o/„) as a cream coloured solid which 
was used in the next step without further purification. [M+H]+ = 329.4. RT = 2.13 min. 

BOC-protected Amines 48-49 (H48-H49) 

I'Z^.rr* '^^ ^" '° *e procedure 

BOC-pratected Amine 47 using the appropriate epoxide indicated in the 
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epoxide 






1 ,1-Dimethylethyl [(1 S,2R)-^ -[(3- 
fluorophenyl)methyl]-2-hydroxy-3- 
(methylamino)propyl]carbamate (H48) 


K2 


313.5 


1.98 


1 ,1 -DImethylethyl [(1 S,2R)-2-hydro)cy-3- 
(methylamino)-l- 

(phenylmethyDpropyllcarbamate (H49) 




295.5 


1.97 



BOC-protected Amine 50 

Phenylmethyi [(2f?,3S)-4-(3-chlorophenyl)-3-({[(1 ,1 - 

dImethylethyl)oxy]carbonyl}amino)-2-hydroxybuty[]methylcarbamate(H50) 

5 To a solution of 1,1-dimethylethyl [(1S,2R)-1-[(3-chloroplienyl)metiiyl]-2-hydroxy-3- 
(methylamino)propyl]carbamate (H47) (245 mg, 0.75 mmol, 1 equiv)in CH2CI2 (5 ml) at 
0°C were added pyridine (91 ml, 1.12 mmol, 1.5 equiv) and phenylmethyi 
chlorldocarbonate (117 ml, 0.825 mmol, 1.1 equiv) and the resulting solution was stin-ed 
at this temperature for 4 h then concentrated in vacuo. Purification of the residue by flash 
10 chromatography on silica gel (iso-hexane/AcOet: 4/1 to 1/1) gave phenylmethyi [(2/?,3S)- 
4-(3-chlorophenyl)-3-({[(1 .1 -dimethylethyl)oxy]carbonyl}amino)-2- 
hydroxybutyl]methylcarbamate (H50) (227 mg, 66%) as a white foam. IM+H]+ = 463.4, 
RT = 3.58 min. 

15 BOC-protected Amines 51-52 (H51-H52) 

Boo-protected amines H51-H52 were obtained In an analogous manner to the procedure 
described for BOC-protected Amine 50 using the appropriate precursor indicated In the 
table below: 



Boc-protected amine 


Precursor 


[M+H1+ 


RT (min) 


1 ,1-Dimethylethyl [(1 S,2R)-1 -[(3-fluorophenyl) 
methyl]-2-hydroxy-3-(methyl{[(pheny!methyl)oxy] 
carbonyl}amino)propvll carbamate (H51 ) 


H48 


447.4 


3.39 


1 ,1 -DImethylethyl [(1 S,2/?)-2-hydroxy-3- 

(methyl{[(phenylmethyl)oxy]carbonyl}amino)-1- 

(phenylmethyl)proovllcaribamate(H52) 


H49 







20 

BOC-protected Amine 53 

1 ,1 -DImethylethyl [(1 S,2/?)-2-hydroxy-1 -(phenylmethyl)-3- 
({[(phenylmethyl)oxy]carbonyl}amino)propyl]carbamate(H53) 

A solution of 1,1-dimethylethyl [(1S,2/?)-3-amlno-2-hydroxy-1- 
25 (phenylmethyl)propyl]carbamate (01 9) (25.6 g, 91 .4 mmol, 1 equiv) in DMF (250 ml) at 
0°C was treated with NEt3(15 ml, 108 mmol, 1.2 equiv) and then with benzyl 
chlorofonnate (14 ml, 98 mmol, 1.1 equiv) in DMF (50 ml) dropwise. The resulting 
solution was stirred at 0*C for 1 h and at room temperature for 16 h and then 
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concentrated in vacuo. The residue was partitioned between AcOEt and saturated 
aqueous NaHCOg solution. The resulting precipitate was diluted with H2O and filtered to 
give 1.1-dimethylethyl [(1S,2/?)-2-hydroxy-1-(phenylmethyl)-3- 
({I(phenylmethyl)oxy]carbonyl}amlno)propyl]carbamate (H53) (31.5 g, 83%) as a white 
solid which was used in the next step without further purification. 

BOC-protected Amine 54 

1 ,1 -Dimethylethyl [(1 S,2/?)-3-{[(6-bromo-2-pyridlnyl)methyl]amino}-2-hydroxy-1 - 
(phenylmethyl)propyl]carbamate (H54) 
To a solution of 1.1-dimethylethyl [(1S,2f?)-3-amino-2-hydroxy-1- 
(phenylmethyl)propyl]carbamate (D19) (280 mg. 1 mmol. 1 equiv) in CH2CI2 (6 ml) were 
added 6-bromo-2-pyridinecarbaldehyde (186 mg, 1 mmol, 1 equlv). AcOH (280 ^1, 5 
mmol, 5 equiv)) and NaBH(OAc)3 (848 mg, 4 mmol. 4 equiv)and the resulting mixture 
was stirred at room temperature for 1 hour then washed with a saturated NaHCOa 
aqueous solution, dried over IVIgS04 and concentrated in vacuo. Purification by flash 
chromatography on silica gel gave 1,1 -dimethylethyl [(1S,2/?)-3-{[(6-bromo-2- 

pyridlnyl)methyl]amlno}-2-hydroxy-1-{phenylmethyl)propyl]carbamate (H54) (360 mg. 
80%) as a white solid. [M+H]* = 450.4. RT = 2.44 min. 

BOC-protected Amines 55-61 (H55-H61) 

BOC-protected Amines 55-61 (H55-H61) were obtained In an analogous manner to that 
described for BOC-protected Amine 54 using the appropriate aldehyde indicated in the 
table below (If not commercially available): 



Boc-protected amine 


Aldehyde 


1 ,1-Dimethylethyl [(1 S,2R)-3-{t(5-ethenyl-3-thienyl)methyl]amino^2- 
hydroxy-1 -(phenylmethvOproDVllcarbamate (H55) 


D37 


1 ,1-Dimethylethyl [(1 S.2R)-2-hydroxy-1-(phenylmethyl)-3-({[1-(2,2,2- 
trifIuoroethyl)-1H-Dvrazol-4-yl]methvl>amino)proovllcari3amate(H56) 


D43 


1 .1-Dimethylethyl [(1 S,2R)-2-hydroxy-3-[({5-[(methylamino)carbonyl]- 
3-pyridinyl}methyl)amlnol-1 -(phenyimethyDproovllcariaamate f H57) 




1 , 1-Dimethylethyl [(1 S,2R)-3-[(2.2'-bipyridln-6-ylmethyl)amlno]-2- 
hydroxy-1 -(phenylmethyDpropvllcartjamate (H58) 




1 . 1 -Dimethylethyl [(1 S,2f?)-2-hydroxy-3-{[(6-methyl-2- 
quinoxalinyl)methvnamino}-1-(phenvlmethyl)proovncarbamate(H59) 




1.1-Dimethylethyl{(1S,2/?)-2-hydroxy-1-(phenylmethyl)-3-[(3- 
quInollnylmethyDaminolproovDcarbamate (H60) 




1 .1 -Dimethylethyl [(1 S,2/?)-2-hydroxy-3-{[(6-methyl-2- 
pyridinyl)methyllaminoM-(phenvlmethyl)proDvncarii>amate (H61 ) 





BOC-protected Amine 62 
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1 ,1 -Dimethylethyl [(1 S,2/?)-3-{[(5^thy|-3-thlenyl)methyl]amino>-2-hydroxy-1 - 
(phenylmethyl)propyl]carbamate(H62) 

To a solution of 1,lKiimethylethyl [(1S.2/?)-3-{[(5-ethenyl-3-thienyl)methyl]amino>2- 
hydroxy-1-(phenylmethyl)propyl]carbamate (H56) (520 mg. 1.3 mmol, 1 equiv) in EtOH 
(100 ml) at room temperature were added 10% Palladium on charcoal (50% wet 260 
mg, 25% w/w) and NH4COOH (1.6 g, 25.4 mmol. 20 equiv) and the resulting mixture was 
stin-ed at reflux for 2 h then cooled to room temperature. The catalyst was filtered off 
through a pad of celite and most of the solvent was removed. The residue was 
partitioned between AcOEt and a saturated NaHCOg aqueous solution and the layers 
were separated. . The organic phase was washed with a saturated NaHCOa aqueous 
solution, dried over MgS04 and concentrated in vacuo to give 1.1 -dimethylethyl [(1S.2/?)- 

3-{[(5-ethyl-3-thienyl)methyl]amino}-2-hydroxy-1-(phenylmethyl)propy|]carbamate ('h62) 
(410 mg. 79%) as a white solid which was used in the next step without further 
purification. [M+H]* = 505.1. RT = 2.71 min. 

BOC-protected Amines 63-66 (H63-H66) 

BOC-protected amines 63-66 were prepared in an analogous manner to that described 
for BOC-protected amine HI, substituting cyclohexylamine with the appropriate epoxide 
or amine indicated in the table below (If not commercially available): 



BOC-protected amine 


Epoxide 
precursor 


Amine 
precursor 


1 ,1-Dimethylethyl [(1 S.2f?)-2-hydroxy-3-{[(5-methyl-2- 

pyrazinyl)methyl]amino^1-(phenylmethyl)propyl]carbamate 
(H63) 






1.1-Dlmethylethyl[(1S,2/?)-3-{[(3-ethyl-5-isoxazolyl)methyl] 
aminoV2-hydroxy-1 -(Dhenylmethvl)Dropyllcarbamate (H64) 




F4 


1.1-Dimethylethyl[(lS.2R)-3-{[(1S)-2-(cycIohexylamino)-1- 

methyl-2-oxoethyl]amino}-2-hydroxy-1-(phenylmethyl)propyl] 
carbamate (H65) 




F5 


1,1 -Dimethylethyl [(1S,2R)-3-[(4,4-difluorocycloh6xyl) amino]- 
2-hydroxv-1 -(phenvlmethyDoroDVllcarbamate (H66) 




F6 



25 



Preparation of Acids 
Acidi 

7-Ethyl-2-oxo.1,2,3,4-tetrahydro[1,4]diazepino[3,2,1./i/|indoie-9-carboxyllcacid 
(A1) 

To a solution methyl 7-ethyl-2-oxo-1,2,3,4-tetrahydro[1,4]diazepino[3,2,1-/;/]indole-9- 
carboxylate (81) (120 mg. 0.42 mmol. 1 equiv) in EtOH (20 ml) was added 2N aqueous 
NaOH solution (20 ml. 40 mmol. 95 equiv). The resulting mixture was stirred for 14 h 
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then most of EtOH was removed in vacuo. The residue was extracted with Et^O The 
aqueous layer was acidified using 2N aqueous HCI solution and the white precipitate 
footed was extracted twice with AcOEt. The combined organic solutions were dried ove^ 
MgSO. and concentrated in vacuo to give 7-ethyl-2-oxo1.2.3.4-tetrahydro- 
[1 .4]d,azepmo[3.2.1-/,/]indole-9^rboxylic acid (A1) (62 mg. 57«/o) as a white solid, which 
was used in the next step without further purification 
IM+H1*= 259.4. RT = 2.56 min. 



10 



15 



20 



25 



Acid 1 (Alternative Procedure) 

7«hyI.2H,xo-1,2,3>tetnihydro-[M]dlazepino[3.2.1./,,li„dole.9*^^^ 

""^ ' ^O"'") ^<°» (20 "<l) was added 2N 
aqueous NaOH soluSon (20 ml, 40 mmol, 95 equiv). The resulUng mlxtu e was s^Z 
14 h then mos of EtOH was removed ,n vacuo. The residue was extracted with Et.O 
The eqijeous layer was acidified using 2N aqueous HCI solution and the white 
precprtate fbm«d was exU^aCed twice with AcOEt The combined organic s^lutns 
were dned over MgSO. and concentrated /„ vaotro to give the title compound (A1) (62 

tM;.^-=*2r4r:*ar"" 

Acids 2-17(A2-A17) 

Acids 2-17 were prepared in an analogous manner to that described for Acid 1 from the 
corresponding esters indicated in the table below: ' 



Acid 

7-Ethyl-3,4-dihydro-1 H-[1 .2,5]thiadiazepino[3.4.5- 
/?/]indole-9-carboxvlic acid 2.2-dioxide (A2) 


Ester 
B2 


1 IM+Hf 
293.2 


RT (mIn) 
2.55 


7-Ethyl-1 -methyl-3,4-dihydro-1 H- 

[1,2,5]thiadlazeplno[3.4,5-/i/lindole-9-carboxyllc 
acid 2.2-dioxide (A3) 




309.1 


2.68 


7-EthyI-1-phenyl-3,4-dlhydro-1H- 

[1,2.5]thiadiazepino[3,4,5-/i/Jindole-9-carboxyllc 
add 2.2-dioxide (A4^ 


B4 


371.1 


3.14 


7-Ethyl-1 ,3-dlmethyl-3.4-dlhydro-1 H- 

[1.2,5]thladia2epino[3,4,6-/)/Ilndole-9-carboxyllc 
acid 2.2-dioxide (AR) ^ 


B5 


323.4 


2.66 


7-EthyM -(phenylmethyl)-3,4-dihydro-1 

[1.2,5]thiadiazepino[3,4,5-/7/lindole-9-carboxylic 
add 2.2-dioxide (A6^ 


"ie 


385.4 


3.02 


7-Ethyl-1.(l.methylethyl)-3,4-dihydro-1H- 
J12j51thiadlazepinof3.4.5-/7/lindole-9-carboxvllc 


87 


337.4 


2.80 
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acid 2,2-dioxide (A7) 

1 .7-Diethyl-3,4-dihydro-1 AY- 

[1.2,5]thladia2epino[3,4.5-/7/]indole-9-carboxylic 
acid 2.2-dioxide (A8) 


B8 


323.4 


2.70 


1-IVIethyl-7-(1-methylethyl)-3,4-dlhydro-1H- 

[1,2,5]tliiadiazepino[3,4,5-/i/|lndole-9-carboxyllc 
acid 2.2-dioxlde (A9) 


B9 


323.4 


2.75 


7-Ethyl-1 -(2,2,2-trif!uoroethyl)-3,4-dihydro-1 H- 

[1.2.5]tliiadia2epino[3,4,5-/j/Iindole-9-carboxylic 
acid 2,2-dloxide (A10) 


B10 


377.3 


2.82 


1 -Methyl-7-propy|-3,4-dihydro-1 H- 

[1.2.5]thiadia2epino[3.4,5-/7/]indole-9-carboxylic 
acid 2.2-dioxide (AH) 


B11 


323.2 


2.74 


1 -Ethyl-7-propy!-3,4-difiydro-1 H- 

[1,2.5]thiadia2epino[3,4,5-/j/]indoie-9-carboxylic 
acid 2.2-dioxide (A1 2) 


B12 


337.2 


2.86 


1 -{2-[(1 , 1 -Dimethylethyl)oxy]-2-oxoethyl}-7-ethyI- 
3.4-dlhydro-1 H-[1 .2,5]tliladia2epino[3,4,5-A7/|indole- 
9-carboxviic acid 2.2-dioxide (A^3) 


B13 


353.3 (- 

tBu) 




6-Etliyl-1 H-[1 ,2,5]tliiadiazlno[3,4.5-/7/]indole-8- 
carboxylic acid 2.2-dioxide (A14) 


B14 


279.3 


2.45 


6-Etliyl-1 .3-dimethyl-1 ,2,5]thiadia2ino[3,4.5- 
/7/lindole-8-carboxvlic acid 2.2-dioxide (A15) 


B15 


309.4 


2.80 


6-Etliyl-1-methyl-1H-[1.2,5]thiadiazino[3,4,5- 
/j/Ilndole-8-carboxvlic acid 2.2-dioxide (A16) 


B16 


295.4 


2.70 


6-EtliyI-1 .3.3-trimethyi-1H-[1 .2.5]thladla2ino[3,4,5- 
A)/lindole-8-carboxvlic acid 2.2-dioxide (A17) 


B17 







Acids 2-4 (A2-A4) 

Adds 2-4 were obtained from the corresponding esters using an analogous procedure to 
that described for Acid 1 (Alternative Procedure): 



Acid 


Starting 
Material 


[M+H]* 


RT 
(mln) 


2-Ethyl-7,7-dioxo-6,7,8,9-tetrahydro-7/6-thia-6,9a- 
diaza-benzo[coria2ulene-4-carboxvlic acid rA2) 


B19 


293.2 


2.55 


2-Ethyl-6-methyl-7.7-dioxo-6,7.8.9-tetrahydro-7y6- 

thia-6,9a-dla2a-ben2o[cc(Ia2ulene-4-carboxylic acid 
(A3) 


B20 


309.1 


2.68 


2-Ethyl-7,7-dioxo-6-phenyl-6.7,8,9-tetrahydro-7A 
thia-6.9a-diaza-ben2ofccqa2ulene-4-carboxvlic acid 


B21 


371.1 


3.14 
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l(A4) I I I I 

Preparation of Amines 
Amine 1 

(2/?,3S)-3-Amino-1 -(cyclotiexylamino)-4-plienyibutan-2-ol d/-liydrociiloride (C1) 

5 TeAt-butyl [(1S,2f?)-1-benzyl-3-(cyclohexylamino)-2-hydroxypropylIcarbamate (H1) (9 g, 
25 mmol. 1 equiv) was dissolved in MeOH (70 ml) and then a 4M solution of HCI in 
dioxane (60 ml, excess) was added. The resulting mixture was stin-ed for 3 h at room 
temperature and then the solvents were removed by evaporation in vacuo. The resulting 
residue was washed with AcOEt and then with EtjO before drying in vacuo to give 
10 (2R,3S)-3-amino-1-(cyclohexylamino)-4-phenylbutan-2-ol cTZ-hydrochloride (C1) as a 
white solid (7.4 g, 88%). 

Amines 2-46 (C2-C46) 

Amines 2-46 were prepared in an analogous manner to that described for Amine 1 (CI), 
15 from BOC-protected amines H2-H46, respectively. In some cases the 4M HCI in 
dioxane was replaced with 3 equivalents of p-toluene sulphonic acid to give the tosic 
acid salts as the product. 



Amine 


Precursor 


(2/?,3S)-3-Amino-1 -[(3-methoxyben2yl)amino]-4-phenylbutan-2-ol di- 
tosylate (C2) 


H2 


(2/?,3S)-3-Amino-4-phenyl-1-{[3-(trifluoromethyl)benzyl]amlno}butan-2- 
ol c//-hydrochloride (C3) 


H3 


(2R,3S)-3-Amino-1 -{[1 -(3-methoxyphenyl)-1 -methylethyl]amino}-4- 
phenylbutan-2-ol c//-hvdrochloride (C4) 


H4 


(2R,3S)-3-Amino-1 -({1 -methyl-1 -[3- 

(trifluoromethyl)phenyl]ethyl}amino)-4-phenylbutan-2-ol di- 
hydrochloride (C5) 


H5 


(2A?,3S)-3-Amlno-4-phenyl-1-{[3-(trifluoromethoxy)benzyl]amlno}butan- 
2-ol d/-tosylate (C6) 


H6 


(2f?,3S)-3-Amino-1-(ben2ylamino)-4-phenvlbutan-2-ol (y/-tosvlate (C7) 


H7 


(2R,3S)-3-Amino-1 -[(2-methylbenzyl)amino]-4-phenylbutan-2-ol di- 
tosylate (C8) 


M8 


(2R,3S)-3-Amlno-1 -[(3-methyIbenzyl)amino]-4-phenylbutan-2-ol di- 
tosylate (C9) 


H9 


(2/?,3S)-3-Amlno-1 -[(4-methylbenzyl)amino]-4-phenylbutan-2-ol di- 
tosylate (C10) 


H10 


(2R,3S)-3-Amino-4-phenyl-1 -[(pyridin-2-ylmethyl)aminolbutan-2-ol tri- 
tosylate (C11) 


H11 


(2f?,3S)-3-Amino-4-phenyl-1-[(pyridin-3-ylmethyl)amino]butan-2-ol di- 
tosylate (C12) 


H12 
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(2R,3S)-3-Amino-4-phenyl-1 "r(DVridin-4-vlmethvnaminolhijtan-9-ni hl 
tosylate (C13) 


H13 


{2/?,3S)-3-Amino-4-phenyl-1 -f (2-Dhenvlethvnaminolhutan-?-oi hl 

tosylate (CI 4) 


H14 


(2A?,3S)-3-Amino-4-phenyl-1-(tetrahvdro-2H-Dvran-4-vlaminn^hi itan o 
ol c/Z-hydrochloride (C15) 


H15 


(2R,3S)-3-Amino-1 -[(1 S)-2,3-dihvdro-1 H-inden-1 -vlaminol-4- 

* ' fc\ / > *j w Iff II iKJwi 1 1 ylCII 1 III IWJ ■ 

phenylbutan-2-ol ofMosylate fC16) 


H16 


(2R,3S)-3-Amino-4-phenyl-1 -[( 1 . 1 .5-trimethvlhexvnaminnlhi itan w; 

* ' • L\ • 1 ■ f ^ M 11 1 lou ly II igy^yiycii i hi njiiJLiirfr|»^— qi Q/'— 

hydrochloride (C17) 


H17 


(2/?,3S)-3-Amlno-1 -{[(1 -ethyl-1 H-pyrazol-4-yl)methyl]amino}-4- 
phenylbutan-2-ol d/-tosylate fC18) 


H18 


(2f?,3S)-3-Amlno-1 -[(2-methoxyethyl)amino]-4-phenylbutan-2-ol di- 
tosylate (C19) 


H19 


(2R3S)-3-Amino-1 -(ethylamino)-4-phenyIbutan-2-ol c//-tosyIate (C20) 


H20 


(2H,3S)-3-Amino-1 -r(2-fluoroethvl)aminol-4-Dhenvlhijtan-9-fti hi 
tosylate (C21) 


H21 


(2R,3S)-3-Amino-1-[(2,2-difluoroethyl)amlno]-4-phenylbutan-2-ol di- 
tosylate (C22) 


H22 


(2f?.3S)-3-Amino-4-phenyl-1-[(2.2.2-trjfluoroethyl)amlno]butan-2-ol(y/- 
tosylate (C23) 


H23 


(2R,3S)-3-Amino-4-Dhenyl-1 -(proDylamlno)butan-2-ol dZ-tosylate (C24) 


H24 


(2R,3S)-3-Amino-1 -(isopropylamino)-4-Dhenvlbutan-2-ni r/Z-tneuiata 
(C25) 


H25 


(2/?,3S)-3-Arnino-1-(cycloproDvlaminol-4-DhGnvlbnfan-9-ni w/ fr^cx/iof^^ 
(C26) 


H26 


(2R,3S)-3-Amino-1-[(2,2.3,3,3-pentafIuoropropyl)amlno]-4- 
phenylbutan-2-ol c/Mosylate (C27) 


H27 


(2R,3S)-3-Amino-4-phenyl-1 -(prop-2-yn-1 -ylamlno)butan-2-ol di- 
tosylate (C28) 


H28 


(2R,3S)-3-Amino-1-(butylamlno)-4-phenylbutan-2-ol c//-tosylate (C29) 


H29 


(2/?,3S)-3-Amlno-1-{r(1S)-1-methvlDroDvnamino'V-4.-nhon\/ihiitQr» o «i 
(//-tosylate (C30) 


H30 


(2R,3S)-3-AiTiino-1-frnR)-1-methvlDronvnflmino\-4-rihQr»wiKi iff^n o 
^ ' ' ..1 1 iL\ " V • ' ■ v'H' ^Kyucii 1 III io/-*r"pnenyiDUian"^"Ol 

c//-tosylate {C31) 


H31 


(2/?,3S)-3-Amlno-1-[(cyclopropylmethyl)amlno]-4-phenylbutan-2-ol <//- 
tosylate (C32) 


H32 


(2/?,3S)-3-Amlno-1 -(lsobutylam!no)-4-phenylbutan-2-ol c//-tosylate 
(C33) 


H33 


(2/?,3S)-3-Amino-1-(cyclobutylamino)-4-phenylbutan-2-old'/-tosylate 
(C34) 


H34 
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(2R.3S)-3-Amino-1 -(fe/t-butylamino)-4-phenylbutan-2-ol dMosylate 
(C35) 


H35 


(2R,3S)-3-Amino1 -(cyclopentylamino)-4-Dhenvlbutan-2-ol c/Mosvlate 
(C36) 


H36 


(2/?.3S)-3-Amino-1-[(2,2<limethyltetrahydro-2H-pyran-4-y|)aminol-4- 

phenyl-2-butanol dMosylate (C37) 


H37 


(2R,3S)-3-Amino-4-(3-chlorophenyl)-1-(cvcloDroDvlamlnoV2-hutanni 
QfMosylate (C38) 


H38 


(2R,3S)-3-Amino-4-(3"Chlorophenyl)-1-(cyclohexvlaminoV2-butanol di- 
tosylate (C39) 


H39 


(2R3S)-3-Amino-4-(3-chlorophenyl)-1-(tetrahvdro-2H-Dvran-4- 
ylamino)-2-butanol dRosylate (C40) 


H40 


(2R,3S)-3-Amino-1 -(cyclopropylamlno)-4-(3-fluoroDhenvh-2-butanoi r//- 
tosylate (C41) 


H41 


(2R,3S)-3-Amino-1 -(cyclohexylamino)-4-f3-fluoroDhenvh-2-butanoi rf*. 
tosylate (C42) 


H42 


{2R,3S)-3-Amino-4-(3-fluorophenvl)-1-(tetrahvdro-2H-Dvran-4- 
ylam!no)-2-butanol cfMosylate (C43) 


H43 


(2R,3S)-3-Amino-1-(cyclopropy!amlno)-4-(3,5-difluorophenyl)-2- 
butanol c/Mosylate (C44) 


H44 


(2/?,3S)-3-Amino-1-(cyGlohexylamlno)-4-(3,5-dlfluorophenyl)-2-butanol 
c//-tosylate (C45) 


H45 


(2/?,3S)-3-Amino-4-(3,5-difluorophenyl)-1-(tetrahydro-2H-pyran-4- 
ylamino)-2-butanol c//-tosylate (C46) 


H46 



Amines 50-52 (C50-C52) 

Amines 50-52 were obtained in an analogous procedure to that described for Amine 53 
(C53) from BOC-protected amines H50-H52, respectively 

5 



Amine 


Precursor 


[M+H1+ 


RT (min) 


Phenylmethyl [(2/?.3S)-3-amino-4-(3- 

chlorophenyl)-2-hydroxybutyl]methylcarbamate 
hydrochloride (C50) 


H50 


363.4 


2.27 


Phenylmethyl [(2R,3S)-3-amino-4-(3- 

fluorophenyl)-2-hydroxybutyl]methylcarbamate 
hydrochloride (C51) 


H51 


347.5 


2.05 


Phenylmethyl [(2R.3S)-3-amlno-2-hydroxy-4- 
phenylbutvOmethvl carbamate hydrochloride fC52) 


H52 







Amine 53 
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Phenylmethyl I(2/?,3S)-3-amino-2-hydroxy^phenylbutyl]carbamate hydrochloride 

(053) 

A solution of 1,1-dimethylethyl [(1S,2R)-2-hydroxy-1-(phenylmethyl)-3- 
({Kpheny!methyl)oxy]carbonyl}amino)propyl]carbamate (H53) (31.5 g, 76.1 mmol, 1 
5 equiv) in THF (300 ml) was treated with 4N HCI solution in dioxan (40 ml. 160 mmol. 2.1 
equlv). The resulting solution was stined at room temperature for 2 h then concentrated 
in vacuo. The residue was triturated with EtaO/feo-hexane to give phenylmethyl [(2«,3S)- 
3-amino-2-hydroxy-4-phenylbutyl]carbamate hydrochloride (C53) (22.1 g, 83%) as a 
white solid which was used in the next step without further purificaUon 

10 

Amines 54 and 56-66 (C54 and C56-C66) 

Amines 54 and 56-66 were prepared In an analogous manner to that described for 
Amine 1 (CI), substituting the appropriate BOC-protected amines for tert-butyl [(1S,2/?)- 
1-benzyl-3-(cyclohexylamino)-2-hydroxypropyl]carbamate. In some cases the 4M HCI In 
15 dioxane was replaced with 3 equivalents of p-toluene sulphonic acid to give the tosic 
acid salts as the product. 



Amine 


Precursor 


(2/?,3S)-3-Amino-1-{[(6-bromo-2-pyridinyl)methyl]amino)-4-Dhe 
butanol (C54) 


H54 


(2f?,3S)-3-Amino-4-phenyl-1 -({[1 -(2,2,2-trifluoroethyl)-1 H-pyrazol-4- 
yi]methyl}amino)-2-butanol dZ-tosylate (C56) 


H56 


5-({[(2/?,3S)-3-Amino-2-hydroxy-4-phenylbutyl]amino}methyl)-A/-methyl- 
3-pyrldinecarboxamide (/Mesylate (C57) 


H57 


(2/?,3S)-3-Amino-1-[(2,2'-bipyridin-6-ylmethyl)amlno]-4-phenyl-2- 
butanol c//-tosylate (C58) 


H58 


(2R,3S)-3-Amino-1-{[(6-methyl-2-quinoxalinyl)methyl]amino}-4-phenyl- 
2-butanol dA-tosylate (C59) 


H59 


(2R,3S)-3-Amino-4-phenyl-1-[(3-qulnolinylmethyl)aminol-2-butanol di- 
tosylate (C60) 


H60 


(2R3S)-3-Amino-1-{[(6-methyl-2-pyridinyl)methyl]amlno}-4-phenyl-2- 
butanol ofMosylate (C61) 


H61 


(2/?.3S)-3-Amlno-1-{[(6-ethyl-3-thlenyl)methyllamino}-4-phenyl-2- 
butanol dZ-tosylate (C62) 


H62 


(2/?.3S)-3-Amino-1-{[(5-methyl-2-pyrazlnyl)methylIamlno)-4-phenyl-2- 
butanol di-hydrochloride (C63) 


H63 


J2/?,3S)-3-Amino-1-fr(3-ethyl-5-isoxazolyl)methvl1amino}-4-Dhenyl-2- 


H64 
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butanol c//-tosvlate (C64) 




Af^-[(2R,3S)-3-Amino-2-hydroxy-4-phenylbutyl]-A/^-cyclohexyl-L- 
alaninamide d/-hvdrochloricle (C65) 


H65 


(2/?,3S)-3-Amino-1-[(4,4-difIuorc)cyclohexyl)amlno]-4-phenyl-2-butanol 
(C66) 


H66 



Preparation of Examples 



10 



15 



20 



25 



Example 1 

7.Ethyl-2H>xo-1.2,3,4-tetraliydro-I1,4Idiazepino[3.2,1-/i/lindole.9-carboxylicacid 
[(1S,2R)-l-ben2yI-2-hydroxy^-(3-methoxy-benzylamino)-propyl]-amide (E1) 




To a solution of 7-ethyl-2-oxo-1.2.3.4-tetrahydro-[1,4]diazeplno[3.2.1-/7/]indole-9- 
carboxyllc acid (A1) (31 mg, 0.12 mmol. 1 equiv) In DMF (2 ml) and CH2CI2 (8 ml) at 
room temperature was added (2R.3S)-3-amlno.1-(3-methoxy.ben2ylamlno)-4-phehyl- 
butan-2-ol dl-tosylate (C2) (77 mg. 0.12 mmoJ. 1 equiv). 1-(3-dimethylaminopropyl)-3- 
ethyl-carbodiimide hydrochloride (28 mg. 0.15 mmol. 1.2 equiv). 1-hydroxybenzotriazole 
hydrate (22 mg, 0.15 mmol. 1.2 equiv) and 4-ethylmorpholine (34 0.27 mmol 2 2 
equiv). The resulting mixture was stirred for 4 h then a saturated aqueous NaHCOa 
solution (10 ml) was added. The resulting mixture was vigorously stirred for 20 min The 
layers were separated through an hydrophobic frit and the organic phase was 
concentrated in vacuo. The residue was purified by trituration with Et^O to yield 7-ethyl- 
2-0x0-1 .2.3.4-tetrahydro-[1.4]diazeplno[3.2.1-Aj/]indole-9-cariDoxylic acid [(IS 2R)-1- 
benzyl-2-hydroxy-3-(3-methoxy-benzylamino)-propyl]-amide (El) as a white solid (43 5 
mg. 67 %). [M+H]+ = 541 .5. RT = 2.51 mIn. 

Examples 2-88 (E2-E88) 

Examples 2-88 were obtained in an analogous manner to the procedure described for 
Example 1 using the appropriate acid and the appropriate amine: 



Example 


Structure 


Acid 


Amine 


[M+H]^ 


RT 
(min) 
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7-Ethyl-A/.[(1 S,2R)-2-hydroxy-3- 

({[3-(methyloxy)phenyI]methyl} 

amino)-1 -(phenylmethyl)propyll- 

3.4-dihydro-1H- 

[1 ,2,5]thiadiazepino[3,4,5- 

/7/]indoIe-9-carboxamlde 2,2- 

dioxide (E2) 


x5 . 


A2 


C2 


577.4 


2.52 


7-Ethyl-A/-[(1 S,2R)-2-hydroxy-3- 
({[3-(methyloxy)phenyl]methyl} 
amino)-1 -(phenylmethyl)propyl]- 
1 -methyl-3.4-dihydro-1 H- 
[1 ,2,5]thiadiazepino[3,4,5- 
/7/]indole-9-carboxamide 2,2- 
dioxide (E3) 




A3 


C2 


591.4 


2.6 


7-Ethyl-A/-[(1 S.2/?)-2-hydroxy-3- 
{{[3-{methyloxy)phenyl]methyl} 
amino)-1 -(phenylmethyl)propyl]- 
1 -phenyl-3,4-dihydro-1 H- 
[1 ,2.5]thiadia2epino[3,4,5- 
/7/]indole-9-carboxaniide 2,2- 
dioxide {E4) 




A4 


C2 


653.3 


2.85 


7-Ethyl-yV-[(1 S,2/?)-2-hydroxy-1 - 
(phenylmethyl)-3-({[3- 
(trifIuoromethyl)phenyl]methyl} 
amino)propyl]-1 -methyl-3,4- 
dihydro-1 H-[1 ,2,5]thiadiazepino 
[3,4,5-/j/]indole-9-carboxamide 
2,2-dioxide formate salt {E5) 




A3 


C3 


629.5 


2.69 


7-Ethyl-A/-[(1 S.2R)-2-hydroxy-1 - 

(phenylmethyl)-3-({[3- 

(trifluoromethyl)phenyl]methyl} 

amino)propyl]-1,3-dimethyl-3,4- 

dihydro-1 ,2,5]thiadiazepino 

[3,4,5-hOindole-9-carboxamide 

2,2-dioxide formate salt (E6) 




A5 


C3 


643.5 


2.78 


/V-[(1 S,2/?)-3-(Cyclohexylamlno)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-7-ethyl-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4.5- 
Aj/lindole-9-carboxamlde 2,2- 
dioxide formate salt (E7) 


K 


A3 


C1 


553.5 


2.42 
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A/-[(1 S.2A?)-3-(CyclohexyIamino)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-7-ethyl-1,3- 
dimethyl-3,4-dihydro-1 H- 
[1 .2,5]thiadia2epino[3,4,5- 
/7/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E8) 




A5 


C1 


567.6 


2.61 


7-Ethyl-A/-{(1 S.2/?)-2-hydroxy-1 - 
(phenylmethyl)-3-[(1 .1 ,5- 
trlmethylhexyl)amino]propyl}-1 ,3- 
dimethyl-3,4-dihydro-1 H- 
(1 ,2,5]thiadiazepino[3,4,5- 
ft/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E9) 




A5 


C17 


611.7 


2.99 


7-Ethyl-/\/-{(1 S,2R)-2-hydroxy-1 - 
(phenylmethyl)-3-[(1 , 1 ,5- 
trimethylhexyl)amlno]propyl}-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4,5- 
/7/|lndole-9-carboxamide 2,2- 
dioxide formate salt (E10) 




A3 


C17 


597.6 


2.88 


7-Ethyl-/V-f(1 S,2R)-2-hydroxy-3- 
({1-methyl-1-[3- 
(trifluoromethyl)phenynethyl} 
amino)-l-(phenylmethyl) propyl]- 
1 -methyl-3,4-dlhydro-1 H- 
[1 ,2,5]thiadiazeplno[3.4,5- 
/7/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E1 1) 




A3 


C5 


657.5 


2.81 


7-Ethyl-N-[(1 S,2R)-2-hydroxy-1- 

(phenylmethyl)-3-({[3- 

(trifluoromethyl)phenyl]methyl} 

amino)propyl]-1 -(phenylmethyl)- 

3,4-dihydro-1H- 

[1 ,2,5]thiadia2epino[3,4,5- 

/7/]indole-9-carboxamlde 2,2- 

dloxide formate salt (£12) 


p p 


A6 


C3 


705.5 


3.02 


7-Ethyl-/V-[(1 S,2R)-2-hydroxy-3- 
({1-methyl-1-[3- 

(methyloxy)phenyl]ethyl}amino)- 
1-(phenylmethyl)propyl]-1 ,3- 
dlmethyl-3,4-dihydrD-1 H- 




A6 


C4 


633.6 


2.64 
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[1 ,2,5]thiadiazepino[3,4,5- 
Aj/]indole-9-carboxamide 2,2- 
dioxide formate salt (El 3) 












7-Ethyl-/V-[(1 S,2/?)-2-hydroxy-3- 
({1-methyl-1-[3- 

(methyloxy)phenyl]ethyl}amino)- 

1 -(phenylmethyl)propyl]-1 -methyl- 

3,4-dihydro-1H- 

[1 ,2,5]thiadiazepino[3.4,5- 

/i/|indole-9-carboxamide 2,2- 

dioxtde formate salt (E14) 




A3 


C4 


619.6 


2.6 


7-Ethyl-A/-[(1 S.2R)-3-{[(1-ethyl- 
1 H-pyra2ol-4-yl)methyl]amino}-2- 
hydroxy-1 -(phenylmethyOpropylJ- 
1 -methyl-3,4-dihydro-1 H- 
[1 ,2,5]thladiazepino[3,4,5- 
Ai/Jindole-Q-carboxamide 2,2- 
dioxide formate salt (El 5) 


I. 


A3 


C18 


679.6 


2.34 


7-Ethyl-A/-[(1 S,2/?)-3-{[{1-ethyl- 
1 H-pyrazol-4-yl)methyl]amino}-2- 
hydroxy-1 -(phenylmethyl)propyl]- 
1 ,3-dimethyl-3,4-dihydro-1 H- 
[1 .2,6]thiadla2eplno[3,4,5- 
/j/]indole-9-carboxamlde 2,2- 
dioxide formate salt (E16) 




A5 


C18 


593.6 


2.43 


7-Ethyl-A/-[(1 S,2f?)-2-hydroxy-3- 

[(1 -methylethyl)amino]-1 - 

(phenylmethyl)propyi]-1 -methyl- 

3.4-dihydro-1H- 

[1 ,2,5]thiadiazeplno[3,4,5- 

/wlindole-Q-carboxamlde 2,2- 

dioxide formate salt (E17) 




A3 


C25 


513.5 


2.28 


7-Ethyl-A/-[(1 S,2f?)-2-hydroxy-1- 
(phenylmethyl)-3-(tetrahydro-2H- 
pyran-4-ylamlno)propyl]-1 - 
methyl-3,4-dlhydro-1 H- 
[1 ,2,5]thiadlazeplno[3,4.6- 
/7/lindole-9-carboxamide 2,2- 
dloxide formate salt (E18) 




A3 


C15 


555.6 


2.28 
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A/-[(1 S,2/?)-3-(Cydopropylamjno)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-7-ethyl-1- 
methyl-3,4-clihydro-1 H- 
[1 .2.5]thiadla2epino[3,4,5- 
Ai/lindole-9-carboxamide 2,2- 
dioxide formate salt (E19) 


1 


A3 


C26 


511.5 


2.26 


7-Ethyl-A/-[(1 S.2f?)-2-hydroxy-1- 
(phenylmethyl)-3-(tetrahydro-2H- 
pyran-4-ylamino)propyll-l -(1 - 
methylethyl)-3.4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4,5- 
Aj/lindole-9-carboxamide 2,2- 
dioxide formate salt (E20) 


I, 


A7 


C15 


583.5 


2.41 


1 ,7-Diethyl-/V-[(1 S,2f?)-2-hydroxy- 
1 -(phenylmethyl)-3-(tetrahydro- 
2H-pyran-4-ylamino)propyll-3,4- 
dlhydro-1W- 

[1 ,2.5]thiadia2eplno[3,4,5- 
A7/lindole-9-carboxamlde 2,2- 
dioxlde formate salt (E21) 




A8 


C15 


569.5 


2.36 


A/-[(1 S.2/?)-2-Hydroxy-3-[(1 - 
methylethyl)amlnol-1 - 
(phenyImethyl)propyl]-l -methyl-7- 
(1 -methylethyl)-3,4-dihydro-1 
[1 ,2,5]thladiazepino[3,4,5- 
A7/]indole-9-carboxamlde 2,2- 
dioxlde formate salt (E22) 




Ag 


C25 


527.5 


2.47 


A/-[(1 S.2/?)-3-(Cyclohexylamlno)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-l-methyl-7- 
(1-methylethyl)-3,4-dihydro-1H- 
[1 ,2,5]thladla2eplno[3,4,5- 
/7/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E23) 


1 


A9 


C1 


567.5 


2.67 


A/-[(1 S,2/?)-3-(Cyclopropylamlno)- 
2-hydroxy-1- 

(phenylmethyl)propyi]-1 -methyl-7- 
(1 -methylethyl)-3,4-dihydro-1 H- 
[1 ,2,5]thladia2epino[3,4,5- 
/j/|indole-9-carboxamide 2,2- 
dioxide formate salt (E24) 




A9 


C26 


525.5 


2.46 
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A/-[(1S,2f?)-2-Hydroxy-1- 
(phenylmethyl)-3-(tetrahydro-2H- 
pyran-4-ylamino)propyl]-1 - 
methyl-7-(1 -methylethyl)-3,4- 
dihydro-1/Y- 

[1 ,2,5]thiadlazeplnot3,4,5- 
/j/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E25) 




A9 C15 


569.5 


2.39 


A/-I(1 S.2/?)-2-Hydroxy-3-({[3- 
(methyIoxy)phenyl]methyl} 
amino)-l-(phenylmethyl) propyll- 
1 -methyl-7-(1 -methylethyl)-3,4- 
dihydro-1H- 

[1 ,2,5]thiadiazepino[3,4,5- 
A7/lindole-9-carboxamide 2,2- 
dioxide formate salt (E26) 




A9 C2 


605.5 


2.66 


A/-[(1 S,2/?)-3-(Cyclohexylamino)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-1,7-diethyl- 
3,4-dihydro-1H- 

[1 ,2,5]thiadiazepino[3,4,5- 
/j/|indole-9-carboxamide 2,2- 
dloxlde formate salt (E27) 


IJ 


A8 C1 


567.5 


2.55 


7-Ethyl-/V-{(1 S,2f?)-2-hydro3Q^-1 - 
(phenylmethyl)-3-[(2,2,2- 
trifluoroethyl)amino]propyl}-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thladia2epino[3,4,5- 
/j/]lndole-9-carboxamide 2,2- 
dioxide formate salt (E28) 




A3 C23 


553.4 


2.8 


7-Ethyl-A/-[(1 S,2/?)-2-hydroxy-3- 

[(2,2,3,3,3- 

pentafluoropropyl)amlno]-1 - 

(phenylmethyl)propylj-l -methyl- 
3,4-dlhydro-1H- 

[1 ,2,5]thladla2epino[3,4,5- 
/7/Iindole-9-carboxamlde 2,2- 
dloxlde formate salt (E29) 




A3 C27 


603.4 


2.95 
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A/-[(1S,2f?)-3- 

[(Cyclopropylmethyl)amino]-2- 
hydroxy-l-(phenylmethyl) propyl]- 
7-ethyl-1 -methyl-3,4-dlhydro-1H- 
[1 ,2,5]thiadiazepino[3,4,5- 
/j/]indole-9-carboxamide 2,2- 
dioxide formate salt (E30) 


p " 


A3 


C32 


525.5 


2.28 


A/-[(1S.2/?)-1.[(3- 

Chlorophenyl)methyl]-3- 

(cyclopropylamlno)-2- 

hydroxypropyl]-7-ethyl-1 -methyl- 

3,4-dihydro-1H- 

[1 ,2,5]thiadiazepino[3,4,5- 

/j/Iindole-9-carboxamide 2,2- 

dioxide formate salt {E31) 


p- " 

OH 


A3 


C38 


545.2 


2.33 


/V-[(1S,2/?)-1-[(3- 

Chlorophenyl)methylJ-3- 

(cyclohexylamino)-2- 

hydroxypropyl]-7-ethyl-1 -methyl- 
3,4-dihydro-1H- 

[1 ,2,5]thladiazepjno[3,4,5- 
/j/Iindole-9-carl)oxamlde 2,2- 
dloxlde formate salt (E32) 


V-I^A^ OH 


A3 


C39 


587.5 


2.53 


A/-[(1S.2/?)-1-[(3- 

Chlorophenyl)methyl]-2-hydroxy- 
3-(tetrahydro-2H-pyran-4- 

ylamlno)propyl]-7-ethyl-1-methyl- 
3,4-dlhydro-1W. 

[1 ,2,5]thladia2eplno[3,4,5- 
/?/lindole-9-carboxamide 2,2- 
dioxlde formate salt (E33) 


P~° "1 

\ j^-^'^s,-sss^ OH 1 


A3 


C40 


589.4 


2.34 


/V-{(1S,2f?)-3- 
(Cyclopropylamino)-I -[(3- 
fluorophenyl)methyl]-2- 
hydroxyproDvl)-7-ethvl-l.miath\/i 

3,4-dihydro-1H- 
[1 ,2,5]thiadiazepino[3,4,5- 
/?/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E34) 




A3 


C41 


529.4 


2.26 
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7-Ethyl-A/-[(1 S,2f?)-2-hydroxy-1 - 
(phenylmethyl)-3-(tetrahydro-2H- 
pyran-4-ylamino)propyl]-l-(2,2.2- 
trifluoroeth5^)-3.4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4,5- 
/i/lindole-9-carboxamide 2,2- 
dioxide formate salt (E35) 




A10 


C15 


623.4 


2.45 


N-iil S.2/?)-3-(Cyclohexylamino)- 

1 -I(3-fluorophenyl)methyl]-2- 

hydroxypropyl}-7-ethyl-1 -methyl- 

3,4-dlhydro-1H- 

[1 ,2.5]thiadia2epino[3,4,5- 

/j/Iindole-9-carboxamide 2,2- 

dioxide formate salt (E36) 




A3 


C42 


571.5 


2.51 


7-Ethyl-A/-[(1 S,2/?)-1-[(3- 
fluorophenyl)methyl]-2-hydroxy-3- 
(tetrahydro-2H-pyran-4- 
ylamino)propyl]-1 -methyl-3,4- 
dihydro-1 H- 

[1 .2,5]thiadia2epino[3,4,5- 
/j/lindole-9-carboxamide 2,2- 
dioxide formate salt (E37) 




A3 


C43 


573.4 


2.33 


S,2/?)-3-(Cyclohexylamlno)- 
1 -[(3,5-difluorophenyl)methyll-2- 
hydroxypropyl}-7-ethyl-1 -methyl- 
3,4-dlhydro-1Ay- 
[1 ,2,5]thiadlazeplno[3,4,5- 
A7/Ilndole-9-carboxamlde 2,2- 
dloxlde formate salt (E38) 




A3 


C45 


589.4 


2.65 


/y-{(1S,2A?)-3- 
(Cyc!opropylamlno)-1 -[(3,5- 
difluorophenyl)methyl]-2- 
hydroxypropyl}-7-ethyl-1 -methyl- 
3,4-dlhydro-1H- 
[1 ,2,5]thladiazepino[3,4,5- 
/j/]lndole-9-carboxamide 2,2- 
dloxlde formate salt (E39) 




A3 


C44 


547.3 


2.44 
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A/-[(1 S,2/?)-3-(Cyclobutylamino)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-7-ethyl-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiaclia2epino[3,4,5- 
/i/linclole-9-carboxamide 2,2- 
dioxide (E40) 




C 

A3 


C34 


525.3 


2.38 


7-Ethyl-/V-[(1 S,2R)-3-[(2- 

fluoroethyl)amlno]-2-hydroxy-1 - 

(phenylmethyl)propyl]-1 -methyl- 

3,4-dihydro-1H- 

[1 ,2,5]thiadiazepinoI3,4.5- 

/j/lindole-9-carboxamide 2,2- 

dioxide formate salt (E41) 




A3 


C21 


517.5 


2.16 


A/-[(1S.2R)-3-[(2,2- 

Dtmethyltetrahydro-2H-pyran-4- 
yl)amino]-2-hydro)Q^-1 - 
(phenylmethyl)propyl]-7-ethyl-1- 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadiazepino[3,4.5- 
Aj/]indole-9-carboxamide 2,2- 
dioxide (E42) 




A3 


C37 


583.5 


2.44 


A/-[(1S,2/?)-3-[(1,1- 
Dimethylethyl)amino]-2-hydroxy- 
1 -(phenylmethyl)propyl]-7-ethyl- 
1 -methyl-3,4-dihydro-1 H- 
[1 .2,5]thiadia2epino[3,4,5- 
A7/Ilndole-9-carboxamide 2,2- 
dioxide (E43) 




A3 


C35 


527.6 


2.41 


/V-[(1 S,2f?)-2-Hydroxy-1 - 

(phenylmethyl)-3-({[3- 

(trifluoromethyl)phenyl]methyl}am 

ino)propyl]-1-methyl-7-propyl-3,4- 

dihydro-1W- 

[1 ,2,5]thiadiazepino[3,4.5- 
/7/lindole-9-carboxamide 2,2- 
dioxide formate salt (E44) 


K 


A11 


C3 


643.4 


2.88 
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A/-[(1 S.2R)-3-(Cyclohexylamlno)- 
2-hydroxy-1- 

(Phenylmethyl)propyl]-1 -methyl-7- 
propyl-3,4-dihydro-1 H- 
[1 .2,5]thiaclia2epino[3,4,5- 
/7/lindole-9-carboxamide 2.2- 
dioxide formate salt (E45) 




A11 


C1 


567.4 


2.66 


/V-[(1S.2f?)-2-Hydroxy-1- 

(phenylmethyl)-3-(tetrahydro-2/^- 
pyran-4-ylamino)propyl]-1 - 
1 1 icu lyi-/ -propyi-o,4-ainydro-1 H- 
[1 ,2,5]thiadia2eplno[3,4,5- 
/7/]indole-9-carboxamide 2,2- 
dioxide formate salt (E46) 


V^A^ OH 


A11 


C15 


569.4 


2.43 


/V-[(1S.2/?)-3-{[(1.Ethyl-1H. 
pyrazol-4-yl)methyl]amino}-2- 
hydroxy-1 -(phenyimethyl)propyl]- 
1 -methyl-7-propyl-3,4-dihydro- 
1 ,2,5]thladla2eplno[3,4,5- 
/j/|lndole-9-carboxamlde 2,2- 
dioxlde formate salt (E47) 


( A11 

1 


C18 


593.4 


2.47 


1 -Ethyl-A/-[(1 S,2R)-2-hydroxy-1 - 
(phenylmethyl)-3-({[3- 

(trifluoromethyl)phenyl]methyi}am 
ino)propy|]-7-propy|-3,4-dihydro- 
1 H-[1 ,2.5]thiadiazepino[3,4,5- 
/7/Ilndole-9-carboxamlde 2,2- 
dloxide formate salt (E48) 


if r 1 f 1 

( A12 


C3 


657.4 


2.94 


A/-t(1S,2f?)-3-(Cyclohexylamino)- 
2-hydroxy-1- 

(phenylmethy!)propyl]-l -ethyl-7- 
propyl-3,4-dihydrD-1 H- 
[1 ,2,5]thiadia2eplno[3,4,5- 
/7/lindole-9-carboxamide 2,2- 
dioxide formate salt (E49) 




A12 


CI 


581.4 


2.73 
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1 -Ethyl-/V-[(1 S,2f?)-2-hydroxy-1 - 
(phenylmethyl)-3-(tetrahydro-2H- 
pyran-4-ylamino)propyl]-7-proDvl- 
3,4-dlhydro-1Af- 

[1 ,2,5]thiadiazepino[3,4,5- 
/7/lindole-9-carboxamide 2,2- 
dioxide formate salt (E50) 




^1 

A12 


C15 


583.4 


2.49 


1-Ethyl-/V-[(1 S.2f?)-3-{[(1-ethy|. 
1H-pyrazol-4-yl)methylJamino}-2- 

hvdrOXV-l ~( nhi=kn\/lmAlK%#l\v%«>Mv%% .n 

1 vji \JA<^f 1 ^jji lyirneinyi ^propyij- 
7-propyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4,5- 
/j/Iindole-9-carboxamide 2,2- 
. dioxide formate salt (E51) 


1!, 


A12 


CIS 


607.4 


2.53 


A/-[(1S,2/?)-1-[(3,5. 
Dlfluorophenyl)methyl]-2- 

hydroxy-3-(tetrahydro-2H-pyran- 
4-yiamlno)propyl]-7-ethyl-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4,5- 
/>/]lndole-9-carboxamide 2,2- 
dloxlde formate salt rE52) 




A3 


C46 


591.3 


2.41 


7-Ethyl-/V-[(1 S.2R)-2-hydroxy-3- 
{[2-(methyloxy)ethyl]amlno}-1 - 
(phenylmethyl)propyl]-l -methyl- 
3,4-dihydro-1 AY- 
LI .2,5]thladia2epino[3,4,5- 
/j/|indole-9-carboxamide 2,2- 
dloxlde formate salt (E53) 


P 

ij 


A3 


C19 


529.5 


2.28 


7-Ethyl-/V-[(1S,2/?)-3- 
(ethylamino)-2-hydroxy-1 - 

Dhenvimethx/hnrnnull-l mAti-n<i 

3.4-dlhydro-1/y- 
[1 .2,5]thiadia2eplno[3,4,5- 
/»/lindole-9-carboxamide 2,2- 
dioxide formate salt (E54) 


P 1 


A3 


C20 


499.5 


2.3 
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7-Ethyl-/V-[(1S,2f?)-2-hydroxy-3- 
{[(1 -methylpropyl]amino}-1 - 
(phenylmethyl)propyl]-1-methyl- 
3,4-dihydro-IH- 

[1 ,2,5]thladia2epino[3.4,5- 
/7/]indole-9-carboxamide 2,2- 
dioxide formate salt (E55) 




A3 


C30 


527.5 


2.42 


1 /V-[(1S,2R)-3-(Butylamino)-2- 
hydroxy-1 -(phenylmethyl)propyl]- 
7-ethyl-1-methyl-3.4-dihydro-1H- 
[1 ,2,51thiadiazepino[3,4.5- 
/7/]indole-9-carboxamide 2,2- 
dioxide formate salt (E56) 


O 

On 


A3 


C29 


527.5 


2.5 


1 7-Ethyl-A/-[(1S,2f?)-2-hydroxy-1- 

(phenylmethyl)-3-(2-propyn-1 - 

ylamino)propyl]-1 -methyl-3,4- 
dihydro-1/7- 




A3 


C28 


509.2 


2.29 


[1 ,2,5Jthladiazepino[3,4,5- 
/j/lindoIe-9-carboxamlde 2,2- 
dioxide (E57) 




1 /V-[(1 S,2/?)-3-(Cyclopentylamino)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-7-ethyl-1- 

methyl-3,4-dihydro-1 

[1 ,2,5]thiadia2epino[3.4.5- 

/7/lindole-9-carboxamide 2,2- 

dioxide (E58) 




A3 


C36 


539.3 


2.42 


1 7-Ethyl-A/-[(1S.2f?)-2-hydroxy-3- 
[(2-methylpropyI)amino]-1 - 

(phenylmethyl)propyl]-l -methyl- 
3,4-dihydro-1H- 

[1 ,2,5]thiadia2epino[3,4,5- 
/7/|indole-9-carboxamide 2,2- 
dfoxide (E59) 




A3 


C33 


527.3 


2.42 


1 7-Ethyl-A/-[(1S.2f?)-2-hydroxy-1- 
(phenylmethyl)-3- 

(propyiam[no)propyl]-1 -methyl- 
3,4-clihydro-1H- 

[1 ,2,5]thiadiazepino[3,4,5- 
/7/lindole-9-carboxamicle 2.2- 
I dioxide (E60) 




A3 


C24 


513.3 


2.35 
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7-Ethyl-A/-I(1 S,2f?)-2-hydroxy-3- 
{[(1 Ryi -methylpropyGamino}-1 - 
(phenylmethyl)propyl]-1 -methyl- 
3,4-dihydro-1 Ay- 
Li ,2,5]thladia2eplno[3,4,5- 
/j/]indole-9-carboxamide 2,2- 
dioxide (E61) 

A/-[(1S.2R)-3-l(2,2- 
Difluoroethyl)amino]-2-hydroxy-1 - 
(phenylmethyl)propyl]-7-ethyl-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2.5]thladiazepino[3,4,5- 
/7/]indole-9-carboxamide 2,2- 
dioxide (E62) 

7-Ethyl-A/-{(1 S.2f?)-2-hydroxy-1 - 
(phenylmethyl)-3- 
[(phenylmethyl)amlno]propyl}-1- 
methyl-3,4-dihydro-1 hi- 
ll ,2,5]thiadiazepino[3.4,5- 
/7/Iindole-9-carboxamide 2,2- 
dioxide formate salt (E63) 
7-Ethyl-A/-{(1 S.2/?)-2-hydroxy-1- 
(phenylmethyl)-3-[(2- 
pyridinylmethyl)amino]propyl}-.l- 
methyl-3,4-dihydro-1 H- 
[1 .2,5]thiadia2epino[3,4,5- 
/7/]indole-9-carboxamide 2,2- 

dioxide formate salt (E64) 

7-Ethyl-A/-{(1 S,2/?)-2-hydroxy-1- 
(phenylmethyl)-3-[(4- 
pyrldinylmethyl)amino]propyl}-1- 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadiazeplno[3,4,5- 
/7/Iindole-9-carboxamlde 2,2- 
dioxide formate salt ( E65) 

7-Ethyl-A/-[(1S,2/?)-2-hydroxy-3- 

[(2-phenylethyl)amlno]-1 - 

(phenylmethyl)propy|]-1 -methyl- 

3,4-dihydro-1A/- 

[1 ,2,5]thiadia2eplno[3,4.5- 

A7/Iindole-9-carboxamlde 2,2- 

dioxide formate salt ( E66) 
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7-Ethyl-/V-{(1 S,2/?)-2-hydroxy-1- 
(phenylmethyl)-3-[({3- 
[(trifluoromethyl)oxy]phenyl} 
methyl)amino]propyl}-l -methyl- 
3.4-dihydro-1H- 
[1 ,2,5]thiadia2epino(3,4,5- 
/)/iindole-9-carboxamide 2,2- 
dioxide formate salt (E67) 




7-Ethyl-A/-{(1 S,2f?)-2-hydroxy-1 
(phenylmethyl)-3-[(3- 
pyridinylmethyl)aminolpropyl}-l 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadia2epino[3,4,5- 
/7/lindole-9-carboxamide 2,2- 
dioxide formate salt ( E6fi) 



7-Ethyl-A/-E(1 S.2/?)-2-hydroxy-3- 
{[(2-methylphenyi)methyl]amlno}- 

1-(phenylmethyl)propyl]-1.methyl- 
3,4-dihydro-1A/- 

[1 ,2,5]thladiazepino[3,4,5- 
/i/Iindoie-9-carboxamide 2,2- 
dloxide formate salt ( E69) 



7-Ethyl-A/-[(1 S,2f?)-2-hydroxy-3- 

{[(3-methylphenyl)methyl]amlno}- 

1-(phenylmethyl)propyl]-l-methyl 
3,4-dlhydro-1H- 

[1 ,2,5]thiadlazepino[3,4,5- 
/?/Iindole-9-carboxamide 2,2 
dioxide formate salt ( E7n) 



7-Ethy|.A/-[(1 S.2f?).2-hydroxy-3- 
{[(4-methylphenyl)methyl]amino}- 
1 -(phenylmethyl)propyl]-l -metiiyl- 
3,4-dihydro-1H- 
[1 .2,5]thiadia2epino[3,4.5- 
/»/|indole-9-carboxamide 2,2- 
dioxide formate salt ( E71) 



A3 



C6 



645.4 



2.81 




A3 C12 



562.6 



2.35 




A3 C8 



575.4 



2.6 




A3 C9 



575.4 



2.62 




OH I A3 I CIO 



575.4 



2.62 



N-[(1 S,2/?)-3-[(1 S)-2,3-Dihydro- 
1 W-inden-1 -ylamino]-2-hydroxy-1 
(phenylmethyl)propyl]-7-ethyl-1 
metliyl-3,4-dihydro-1 H- 
:i ,2,5]thladia2epinot3,4,5- 
/?/lindole-9-carboxamide 2,2- 




C16 



587.3 



2.58 
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dioxide formate salt ( E7?) 



1.1- Dlmethylethyl [7-ethyl-9- 
({[(1S,2f?)-2-hydroxy-1- 
(phenylmethyl)-3-({[3- 
(tiifluoromethyl)phenyl]methyf} 
amino)propyl]amino}carbonyl)- 

2.2- dioxido-3,4-dihydro-1 H- 

[1 .2,5]thiadiazepino[3,4,5- 

/?#Iindol-1-y|]acetate formate salt 
(E73) 



7-Ethyl-A/-[(1 S,2R)-2-hydroxy-1 ^ 
(phenylmethyl)-3-({[1 -(2,2,2- 
trifluoroethyl)-1 H-pyrazol-4- 
yl]methyl}amino)propyl]-l -methyl- 
3,4-dihydro-1H- 

[1 ,2,5Jthiadlazeplno[3,4,5- 
/)/Iindole-9-carboxamlde 2,2- 
dioxide formate salt 



6-Ethyl-/V-{(1 S.2/?)-2-hydroxy-1 - 
(phenylmethyl)-3-[(1 ,1 ,5- 
trimethylhexyl)amlno]propyl}-l H- 
[1,2,5]thiadlazinoI3,4.5-/j/Iindole- 
8-carboxamide 2,2-dloxide 
formate salt ( E75) 



N-IO S,2/?)-3-(Cyclohexylamlno)- 
2-hydroxy-1- 

(phenylmethyl)propyl]-6-ethyl-1 H- 
[1.2,61thiadiazlno[3.4,5-/7/]lndole- 
8-carboxamlde 2,2-dloxide 
formate salt (E76) 

6-Ethyl-A/-[(1 S,2R)-2-hydroxy-1. 
(phenylmethyl)-3.({[3. 

(trjfiuoromethyl)phenyl]methyl} 
amino)propyll-1Ay- 

[1,2,5]thiadiazlno[3,4,5-/j/]indole- 
8-carboxamide 2,2-dloxide 
formate 

6-Ethyl-/V-[(1 S.2/?)-2-hydroxy-1. 
(phenylmethyl)-3-({[3- 
(trlfluoromethyl)phenyl]methyl} 
amlno)propy|J-l .3-dlmethyl-1 H- 





A13 



C3 



A3 





2.7 



C56 



633.4 2.48 



A14 



A14 



C17 



569.6 



2.78 



C1 



525.5 



A14 



A15 



C3 



601.5 



C3 



629.5 



2.39 



2.6 



2.87 
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[1.2,5]thiadlazino[3,4,5-/j/]indole- 
8-carboxamide 2,2-dioxide 
formate salt ( E7ft 

6-Ethyl-A/-[(1 S,2/?)-2-hydroxy-3 
({1-methyl-1-[3- 
(trifIuoromethyl)phenyl]ethyl} 
amino)- 1 -(phenylmethyl)propyJJ- 
1-methyl-1H- 

[1,2.5]thiadla2ino[3,4.5-/j/Iindole- 
8-carboxamide 2,2-dioxide 
fomiate salt ( E7.Q) 



643.6 2.85 



A/-[(1 S.2R)-3-(Cyclohexylamino) 
2-hydroxy-1- 

(plienylmetliyl)propyl].6-ethyl-1 - 
metliyl-1/V- 

[1.2,5]thiadia2ino[3,4.5-/i/]indole- 
8-carboxamide 2,2-dioxide 
fomiate salt (E80) 



6-Ethyl-/V-[(1 S.2/?)-2-hydroxy-3- 
({1-methyl-l-[3- 

(metliyIoxy)phenyl]ethyl}amino)- 
1 -(phenyImethyl)propyl]-l -methyl- 
1H-[1 .2,5]thiadia2ino[3,4,5- 
/j/Ilndole-8-carboxamide 2,2- 
dioxide fomiate salt (Efii ) 



6-Ethyl-/V-[(1 S,2/?)-2-hydroxy-1 

(phenylmethyl)-3-(tetrahydro-2/V- 
pyran-4-ylamlno)propylJ-l - 
methyl- 1^y- 
[1,2,5]thfadiazlno[3,4.5-/7/lindole- 
8-carboxamide 2,2-dioxide 
fomiate salt ( Eft? 

6-Ethyl-/S/-[(1S,2/?)-2-hydroxy-1 
(piienylmethyl)-3-({[3- 
(trifluoromethyl)phenyqmethyl} 
amino)propyl]-l -methyl-1 //- 

[1,2,5]thiadia2ino[3,4.5-/7/llndole 
8-carboxamide 2,2-dioxide 
formate salt (Eft.'^ 





A16 C15 541.6 2.33 



A16 



C3 



615.5 2.78 
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6-Ethyl-A/-{(1 S.2/?)-2-hydroxy-1 - 
(phenylmethyl)-3-[(1 .1 ,5- 

inmetnylhexyl)amino]propyl}-l - 
methyMH- 

[1.2,5]thiadia2ino[3,4,5-/7/Iindole- 
8-carboxamlde 2,2-dloxide 
formate salt fE84) 


1 P 

1 ^OH 


A16 


C17 


583.6 


2.99 


6-Ethyl-A/-[(1 S.2A?)-2-hydroxy-3- 
[(1-methylethyl)amino]-1- 
(phenylmethyl)propy|]-l -methyl- 
1 ,2,5]thladiazino[3,4,5- 
/7/|indole-8-carboxamide 2,2- 
dioxide formate salt (ESS) 




A16 - 


C25 


499.5 


2.38 


6-Ethyl-/V-[(1 S,2R)-2-hydroxy-3- 

({[3-(methyloxy)phenyl] methyl} 

amino)-! -(phenylmethyl)propyl]- 
1-methyl-1H- 

[1 .2,5]thiadia2lno[3,4.5-/7/lindole- 1 
8-carboxamlde 2,2-dioxide 
formate salt (E86) 




A16 


C2 


577.6 


2.64 


6-Ethyl-/V-[(1S.2ff)-3-{[(1.ethyl- 
1H-pyrazol-4-yl)methyl]amino}-2- 
nyaroxy-1 -(phenylmethyl)propyl]- 
1-methyl-lH- 

[1 ,2,5]thladlazlno[3.4,5-/7/]jndole- 
8-carboxamlde 2,2-dioxlde 
formate salt (E87) 


Chirall 


A16 


C18 . 


565.6 


2.38 


6-Ethyl-A/-[(1S.2/?)-2-hydroxy-1- 
(phenyimethyl)-3-(tetrahydro-2Ay- 
pyran-4-ylamino)propy|]-1 ,3,3- 
trimethyl-1H- 

[1 .2,5]thladlazino[3,4,5-/7/Iindole- 
8-carboxamide 2,2-dloxide 
formate salt (£88) 




M7 


C15 


569.5 


2.53 



Example 89 

d.hydro.1Ay-I1Aqthladiazepl„or3A5-/,/lIndole^<:arboxamide2.2-dlo^de^^^^ 
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10 



15 



[1.2.5]thiadiazepino[3,4.5-/7/|indol-9-yl)carbonyl]amino}-2-hydroxy-4. 
?So7p'rJ-''*'T ^'''^^ ^' ^ AcOEt (20 ml) was added 

IZd J ^^^'^ resulting mixture was 

fTte.^d offT T"'*r °' '^y^^^^en for 2 h. The catalyst was 

filtered Off through a pad of celite and the solution concentrated in vacuo to give N- 
1S2^-3-am.no-2-hyd^ 

!:h^~^^^^^^^^^^^^ ^'-'-^^ as a 

Examples 90-94 (E90-E94) 

SZl! """^ ^" P^°^<*"re to that described In 

Example 89 from the appropriate precursor Indicated in the table below: 



Example 


Structure 


Precursor 


[M+H]* 


1 RT 


7-Ethyl-A/-[(1S,2«)-2- 








(min) 


hydroxy-3-(methylamino)- 
1 -(phenylmethyl)propyO-l - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thladiazeplno[3,4,5- 
/»/|indoie-9-carboxamlde 




D22 


485.5 


2.24 


2,2-dloxlde formate salt 










(E90) 


L J 








N-i(1 S.2/?)-2-Hydroxy-3- 

(methylamlno)-1- 

(phenylmethyl)propyI]-1 - 

methyl-7-(1 -methylethyl)- 

3,4-dlhydro-1H- 

[1 ,2,5]thiadiazepino[3,4,5- 

/)/|lndole-9-carboxamide 




D23 


499.5 


2.37 


2,2-dloxlde formate salt 
(E91) 
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A/-[(1S,2/?)-1-[(3- 

Chlorophenyl)methyl]-2- 
hydroxy-3- 

(inethylamino)propyl]-7- 
ethyl-1 -methyl-3.4-dihydro- 
1 H-[1 ,2.5]thiadia2epino 
[3.4.5-/j/Jindole-9- 
carboxamide 2,2-dioxide 
formate salt (E92) 


X^y^^yf^ OH 


D20 


519.4 


2.30 


7-Ethyl-/V-[(1 S.2/?)-1 -[(3- 
fluorophenyl)methylJ-2- 
hydroxy-3-(methylamino) 
propyl]-1-methyl-3.4- 
dihydro-1 Ay- 
Li .2,51thladlazepino[3,4,5- 
/i/]indole-9-carboxamlde 
2,2-dioxide formate salt 
(E93) 


F CWral 

OH 


D21 


503.5 


2.26 


6-Ethyi-A/-[(1S,2/?)-2- 
hydroxy-3-(methylamlno)- 
1 VK"*'''yimeinyi;propylj-l- 
methyl-1AA 

[1 .2,5]thladiazino[3,4,5- 
/)/]indole-8-carboxamide 
2,2-dioxide (E94) 




D25 


471.5 


2.29 



10 



Example 95 

I7.Ethyl-9-({[(1S,2/?)-2.hydroxy-1-(phenylmethyi).3-({[3- 

(trifluoromethyl)phenyIlmethyl}amino)propyl]amino}carbonyl)-2,2-dloxld 
dihydro-1H.[1.2.51thiadia2eplno[3,4.5./ifllndoM.yI]acetic add (E95) 




In rtr'"**"" ^ ^y-^^^'^y^^^y^ [7-ethyl-9.({[(1S.2f?)-2.hydroxy-1-(phenylmethyl).3. 
({[3-(trrfluoromethyl)phenyl]methyl}amino)propyl]amino}carbonyl)^ 4- 
d.hydro-1H-[1 2.5]thiadia2epinoI3,4.5-/,,]lndoN formate salt (E73) (10 mg) in 

temnl ' ^''^ "''^ ^<^'"«°" at room 

temperature for 1h then concentrated In vacuo. Trituration of the residue with Et^O gave 
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[7-ethyl-9-({[(1 S.2f?)-2-hydroxy-1 -(phenylmethyl)-3-({[3- 

(trifIuoromethyl)phenyl]methyl}amino)propyl]amino}carbonyl)-2,2-dioxido-3,4-cllhydro-1H- 
[1,2,5]thiadiazepino[3,4,5-/7/]indoI-1-yl]acetic acid (E95) (5 mg, 50%) as a white soJId 
[M+HJ+ = 673.3, RT = 2.71 min. 

5 

Examples 96-106 (E96-E106) 

Examples 96-106 were obtained in an analogous manner to Example 1 (El) using the 
appropriate acid and the appropriate amine indicated In the table below: 



Example 


Structure 


Acid 


Amine 


[M+H]* 


RT 
(min) 


A/-[(1 S.2R)-3.{[(6-.Bromo-.2- 

pyridinyl)methyl]am(no}-2- 

hydroxy-1- 

(phenylmethyl)propyn-7- 
ethyH -methyl-3,4-clihydro- 
1H- 

[1 ,2,5]thiadiazepino[3,4,5- 
/?/]indole-9"Carboxamide 2,2- 
dioxide formate salt (E9'6) 


K 


A3 


C54 


640.4 


2.64 


7.Ethyl-A/-[(1S.2f?)-2- 
hydroxy-3-[({5- 
[(methylamino)carbonyQ-3- 
pyridlnyl}methyl)amino]-1 - 
(phenylmethyI)propyl]-1 - 
methyl-3,4-drhydro-1 H- 
[1 ,2,5]thiadiazepino[3,4,5- 
/?/lindoIe-9-carboxamide 2,2- 
dioxide fomiate salt (E97) 


^ I. 


A3 


C57 


619.4 


2.31 


A/-[(1 S.2R)-3-[(2.2'-Bipyridin- 
6-ylmethyl)amino]-2- 
hydroxy- 1- 
(phenylmethyl)propyl]-7- 
ethyM -methyl-3,4-dihydro- 
1H. 

[1 ,2,5]thladlazepino[3.4,5- 
/7/lindole-9-carboxamid(9 2,2- 
dioxlde formate salt (£98) 




A3 


C58 


639.5 


2.59 
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7-Ethyl-/V-[(1S.2R)-2- 
hydroxy-3-{[(6-methyl-2- 
quinoxalinyl)methyl]amino}- 
1 -(phenylmethyl)propyl]-1 - 
methyl-3,4-dihydro-1 H- 
[1 .2,5]thiadiazepino[3,4,5- 
/j/]indole-9-carboxamide 2,2- 
dioxide formate salt (E99) 






A3 


C59 


627.6 


2.61 


7-Ethyl-A/-{(1S,2R)-2- 
hydroxy-1 -(phenylmethyl)-3- 
[(3-qulnolinylmethyl)amino] 
propyl}-! -methyl-3,4-dlhydro- 

1H- 

[1 ,2,5]thladlazepino[3,4.5- 
/7/]lndole-9-carboxamide 2,2- 
dioxide formate salt (El 00) 




O 


A3 


C60 


612.5 


2.58 


7-Ethyl-/V-[(1S,2/?)-2- 
hydroxy-3-{[(6-methyl-2- 
pyridinyl)methyl]amino}-1- 
(phenylmethyl)propyl]-1 - 
methyl-3,4-dihydro-1 hi- 
ll ,2,51thladiazepino[3,4,5- 
/7/|lndole-9-cairboxamide 2,2- 
dioxide formate salt (E101) 




K 


A3 


C61 


576.5 


2.54 


7-Ethyl-A/-[(1 S.2R)-3-{[(6- 
ethyl-3- 

thlenyl)methyl]amino}-2- 
hydroxy-1- 

(phenylmethyl)propyl]-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,5]thiadiazepino[3,4,5- 
/j/]lndole-9-carboxamide 2,2- 
dioxide formate salt (E102) 




K 


A3 


C62 


595.2 


2.79 


7-Ethyl-/S/-[(1S,2R)-2- 
hydroxy-3-{[(5-methyl-2- 
pyrazinyl)methyl]amino}-1- 
(phenylmethyl)propyl]-1 - 
methyl-3,4-dihydro-1 hi- 
ll ,2,5]thiadiazeplno[3,4,5- 
^;lindole-9-carboxamide 2,2- 
1 dioxide formate salt (E103) 




X) 


A3 


C63 


577.5 


2.41 
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7-Ethyl«/V-[(1 S,2R)^3-{[(3- 
ethyl-5- 

isoxazolyl)methyl]amino}-2- 
hydroxy-1- 

(phenylmethyl)propyl]-1 - 
methyl-3,4-dihydro-1 H- 
[1 ,2,51thladiazepino[3,4.5- 
/7/lindole-9-carboxamide 2.2- 
dioxide (E104) 




A3 


C64 


580.5 


2.57 


A/-[(1S,2f?)-3-{[(1S)-2- 
(Cyclohexylamino)-I -methyl- 
2-oxoethyl]amino}-2- 
hydroxy-1- 

(phenylmethyl)propyl]-7- 

ethyl-1-methyl-3,4-dihydro- 

1H- 

[1 ,2.5]thiadia2epino[3,4,5- 
/7/Iindole-9-carboxamide 2,2- 
dioxide (El 05) 




A3 


C65 


624.6 


2.65 


A/-[(1S,2/?)-3-[(4.4- 

Difluorocyciohexyi)amino]-2- 

hydroxy-1- 

(phenylmetliyl)propyl]-7- 

ethyl-1 -methyl-3,4-dlhydro- 

1H- 

[1 ,2,5]thiadia2epino[3,4,5- 
/7/lindole-9-carboxamide 2,2- 
dioxide formate salt (E106) 


.. 


A3 


C66 


589.5 


2.52 



Compounds of the invention may be tested for in vitro biological activity in accordance 
with the following assays: 



5 (I) Asp-2 inhibitory assay 

For each connpound being assayed, in a 384 well plate, is added:- 

a) 1 ^1 of a DMSO solution of the test compound (ICgo curve uses ten 1 In 2 serial 
dilutions from 500 )liM). 

b) 10 ^il of substrate (FAM-[SEVNLDAEFK1-TAMRA ) solution in buffer. This is prepared 
10 by diluting 2ml of a 2mM DiVISO solution of the substrate into 400ml of buffer (1 OOmM 

Sodium acetate pH = 4.5. 1 I Milli-Q water, 0.06% Triton X-100 (0.5 ml/1) . pH adjusted to 
4.5 using glacial acetic acid). Aminomethyl fluorescein (FAM) and tetramethyl rhodamine 
(TAMRA) are fluorescent molecules which co-operate to emit fluorescence at 535nm 
upon cleavage of the SEVNLDAEFK peptide. 
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c) 10 jil enzyme solution. This is prepared by diluting 16ml of a SOOnM enzyme solution 
into 384 ml of buffer (prepared as above). 

Blank wells (enzyme solution replaced by buffer) are included as controls on each plate. 
Wells are incubated for 1h at room temperature and fluorescence read using a Tecan 
5 Ultra Fluorimeter/Spectrophotometer ( 485nm excitation. 535nm emission). 

(II) Cathepsin D Inhibitory assay 

For each compound being assayed, in a 384 well plate, is added:- 

a) lul of a DMSO solution of the test compound (IC50 curve uses ten 1 in 2 serial 
10 dilutions from 500 iM). 

b) 10 ^1 of substrate (FAM-[SEVNLDAEFK]-TAMRA ) solution in buffer. This Is prepared 
by diluting 2ml of a 2mM DMSO solution of the substrate into 400ml of buffer (lOOmM 
Sodium acetate pH = 4.5. 1 I Milli-Q water. 0.06% Triton X-100 (0.5 ml/1) , pH adjusted to 
4.5 using glacial acetic acid). 

c) 10 fd enzyme solution. This is prepared by diluting 1.6ml of a 200 unit/ml (in 10 mM 
HCI) enzyme solution into 398.4 ml of buffer (prepared as above). 
Blank wells (enzyme solution replaced by buffer) are included as controls on each plate. 
Wells are incubated for 1h at room temperature and fluorescence read using a Tecan 
Ultra Fluorimeter/Spectrophotometer ( 485nm excitation. 535nm emission). 

Pharmacolooical Data 



15 



20 



The compounds of E1-E106 were tested In the Asp-2 inhibitory assay and exhibited 
inhibition <10^M. More particularly, the compounds of Examples E3-E7, E9-E11, El 3 

25 E15-E16. E21. E27, E32, E36. E37-E39, E44, E47-E48, E51. E67, E70.' E72. E74, E78- 
E79, E83, E86, E97, El 02. El 04 and E105-E106 exhibited Inhibition <1nM in the Asp-2 
inhibitory asssiy. Most particulariy, the compounds of Examples E3. E5, E15-E16, E39, 
E47, E51. E67, E70. E74, E97. E102. E104 and E105 were tested in the Asp-2 inhibitory 
assay and the Cathepsin D inhibitory assay and exhibited Inhibition <1nM In the Asp-2 

30 inhibitory assay and > 1 00 fold selectivity for Asp2 over CatD. 

Abbreviations 



DMF dimethylformamide 

DMSO dimethylsulfoxide 

35 DMAP dimethylaminophenol 

DABCO 1 ,4-diazabicyclo [2.2.2] octane 

DME dimethyl ether 

THF tetrahydrofuran 

HOBT N-hydroxybenzotriazole 

40 FAM carboxyfluorescein 

TAMRA carijoxytetramethylrhodamine 

[ ] single amino add letter code relating to peptide sequence 
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